Country and industry equity risk premia in the euro area: an intertemporal approach by Cappiello, Lorenzo et al.
Working PaPer SerieS
no 913 / June 2008
Country and  
induStry equity  




by Lorenzo Cappiello, Marco Lo Duca 
and Angela MaddaloniWORKING PAPER SERIES
NO 913 / JUNE 2008
In 2008 all ECB 
publications 
feature a motif 
taken from the 
10 banknote.
COUNTRY AND INDUSTRY EQUITY 
RISK PREMIA IN THE EURO AREA
AN INTERTEMPORAL APPROACH 1
by Lorenzo Cappiello, 
Marco Lo Duca 
and Angela Maddaloni 2
This paper can be downloaded without charge from
http://www.ecb.europa.eu or from the Social Science Research Network
electronic library at http://ssrn.com/abstract_id=1108311.
1   We are indebted to Geert Bekaert, Matteo Ciccarelli, John Cochrane, Simone Manganelli, Elias Papaioannou, Philipp Weil, two anonymous 
referees, the Editorial Board of the ECB Working Paper Series as well as participants at the European Central Bank seminar for their 
valuable comments and discussions. The usual disclaimer applies. The views expressed in this paper are those 
of the authors and do not necessarily reflect those of the European Central Bank or the Eurosystem.
and +49 69 1344 8768, respectively.
2   All authors: European Central Bank, Kaiserstrasse 29, 60311 Frankfurt am Main, Germany; e-mail: lorenzo.cappiello@ecb.europa.eu,
marco.lo_duca@ecb.europa.eu, and angela.maddaloni@ecb.europa.eu; tel.: +49 69 1344 8765, +49 69 1344 5690© European Central Bank, 2008
Address 
Kaiserstrasse 29 
60311 Frankfurt am Main, Germany 
Postal address 
Postfach 16 03 19 
60066 Frankfurt am Main, Germany 
Telephone 




+49 69 1344 6000 
All rights reserved. 
Any reproduction, publication and 
reprint in the form of a different 
publication, whether printed or 
produced electronically, in whole or in 
part, is permitted only with the explicit 
written authorisation of the ECB or the 
author(s). 
The views expressed in this paper do not 
necessarily reﬂ  ect those of the European 
Central Bank.
The statement of purpose for the ECB 
Working Paper Series is available from 
the ECB website, http://www.ecb.europa.
eu/pub/scientific/wps/date/html/index.
en.html
ISSN 1561-0810 (print) 
ISSN 1725-2806 (online)3
ECB
Working Paper Series No 913
June 2008
Abstract  4
Non-technical summary  5
1 Introduction  7
2 The  model  10
3 Empirical  methodology  14
3.1    Estimation of second moments  16
3.2  Estimation of prices of risk  17
3.3   Likelihood  function  17
4 Data  18
5 Empirical  results  19
5.1    Estimation of country equity premia  20
5.2  Estimation of industry equity premia  23
6 Conclusions  25
Appendices  27
Appendix A:   Estimation of the prices of risk with a 
Kalman ﬁ  lter methodology  27
Appendix B: Datastream global indices 29
References 30
Tables and ﬁ  gures  32
European Central Bank Working Paper Series  42
CONTENTS4
ECB
Working Paper Series No 913
June 2008
,-+-
,=>H E6E:G EGDK>9:H C:L :K>9:C8: DC I=: 9NC6B>8H D; :FJ>IN G>H@ EG:B>6 >C :JGD
6G:6 HID8@ B6G@:IH 68GDHH 8DJCIGN 6C9 >C9JHIGN EDGI;DA>DH	 /: 9:K:ADE 6C9 :HI>
B6I: 6 8DC9>I>DC6A >CI:GI:BEDG6A (% L=:G: G:IJGCH DC 6<<G:<6I: :JGD 6G:6
8DJCIGN 6C9 >C9JHIGN EDGI;DA>DH 9:E:C9 DC I=: B6G@:I G>H@ 6H L:AA 6H DC I=:
G>H@ I=6I I=: >CK:HIB:CI DEEDGIJC>IN H:I 8=6C<:H DK:G I>B:	 (G>8:H D; G>H@H6 G :
I>B:K6GN>C< 688DG9>C< ID 6 #6AB6C PAI:G 6EEGD68=	 /: PC9 I=6I 7DI= B6G@:I
6C9 >CI:GI:BEDG6A G>H@H 6G: H><C>P86CIAN EG>8:9	 /=:C L: >C8AJ9: 8DJCIGN 6C9
>C9JHIGNHE:8>P8 G>H@ ;68IDGH I=:N IJGC DJI ID 7: CDI H><C>P86CIAN EG>8:9 ;DG BDHI
>C9JHIG>:H HJ<<:HI>C< I=6I :JGD 6G:6 :FJ>IN B6G@:IH 6G: L:AA >CI:<G6I:9	' K : G 6 A A 
I=: 6C6ANH>H >C9>86I:H I=6I DB>II>C< I=: >CI:GI:BEDG6A ;68IDG A:69H ID B>HEG>8>C<
6C9 B>HA:69>C< 8DC8AJH>DCH G:<6G9>C< I=: 9:<G:: D; PC6C8>6A >CI:<G6I>DC 68GDHH
H:8IDGH 6C9 8DJCIG>:H	
20(+,
 8DC9>I>DC6A 6HH:I EG>8>C< >CI:GI:BEDG6A G>H@ PC6C8>6A >CI:<G6






Working Paper Series No 913
June 2008
&DCI:8=C>86A +JBB6GN
'K:G I=: A6HI 9:869:H DC: D; I=: 8:CIG6A >HHJ:H >C PC6C8>6A :8DCDB>8H =6H 7::C
I=: :HI>B6I>DC D; I=: :FJ>IN EG:B>6 6C9 I=: >9:CI>P86I>DC D; I=:>G 9:I:GB>C6CIH	 ,=:
:FJ>IN EG:B>JB >H I=: 8DBE:CH6I>DC >C :M8:HH D; I=: G>H@ ;G:: G6I: I=6I >CK:HIDGH
G:FJ>G: ID =DA9 8DBE6C>:HR H=6G:H	 *:8:CI :BE>G>86A G:H:6G8= BDHIAN 6EEA>:9 ID I=:
-+ B6G@:I =6H H=DLC I=6I IG69>I>DC6A DC:;68IDG ;G6B:LDG@H A>@: I=: 6E>I6A HH:I
(G>8>C< %D9:A (% INE>86AAN <:C:G6I: 7>6H:9 :HI>B6I:H	 !C 8DCIG6HI BJAI>;68IDG
BD9:AH 6EE:6G ID B>I><6I: I=>H >HHJ:	 ,=: !CI:GI:BEDG6A 6E>I6A HH:I (G>8>C< %D9:A
!(% D; %:GIDC  G:EG:H:CIH 6C :A:<6CI B>8GD;DJC9:9 :M6BEA: D; I=>H
H:8DC9 8A6HH D; BD9:AH	 !C %:GIDCRH !(% :ME:8I:9 G:IJGCH DC :FJ>IN 9:E:C9 DC
I=: SB6G@:I G>H@T EG:B>JB 6H >C I=: IG69>I>DC6A (% 6C9 6 =DHI D; S>CI:GI:BEDG6A
G>H@T EG:B>6	 !C DJG 8DCI:MI L=>A: I=: B6G@:I G>H@ EG:B>JB >H <>K:C 7N I=: EGD9J8I
D; I=: B6G@:I G>H@ :MEDHJG: 6C9 I=: 8D:U8>:CI D; G>H@ 6K:GH>DC I=: >CI:GI:BEDG6A G>H@
EG:B>6 6G: 8DBEJI:9 7N BJAI>EAN>C< I=: G>H@ :MEDHJG: ID 699>I>DC6A EG>8>C<; 6 8 I D G H
7N I=: 6EEGDEG>6I: 8D:U8>:CIH I=: S>CI:GI:BEDG6AT EG>8:H D; G>H@	 99>I>DC6A G>H@
;68IDGH 6>B 6I 86EIJG>C< 8=6C<:H >C :8DCDB>8 8DC9>I>DCH	
,=: EJGEDH: D; I=>H E6E:G >H ID EGDK>9: C:L :K>9:C8: DC I=: 9NC6B>8H 6C9 DC I=:
9:I:GB>C6CIH D; :FJ>IN G>H@ EG:B>6 68GDHH 8DJCIGN 6C9 >C9JHIGN EDGI;DA>DH ;DG PK: :JGD
6G:6 :8DCDB>:H G6C8: :GB6CN !I6AN I=: &:I=:GA6C9H 6C9 +E6>C	 ,D I=>H :C9 L:
JH: 6 ;G6B:LDG@ >C I=: HE>G>I D; I=: !(% D; %:GIDC 	 !C 699>I>DC L: 6HH:HH
I=: HI6I: D; PC6C8>6A >CI:<G6I>DC D; :JGD 6G:6 :FJ>IN B6G@:IH 6C9 >IH :KDAJI>DC DK:G 6
H6BEA: E:G>D9 ;GDB 
 ID 
	
DC8:GC>C< I=: ;D8JH D; DJG G:H:6G8= I=: HI6GI D; I=: JGDE:6C BDC:I6GN JC>DC
>C "6CJ6GN  6C9 I=: 8DCH:FJ:CI 9>H6EE:6G6C8: D; :M8=6C<: G6I: G>H@ 6BDC< I=:
:JGD 6G:6 B6G@:IH :C8DJG6<:9 I=: 69DEI>DC D; HIG6I:<>:H D; EDGI;DA>D 6AAD86I>DC 76H:9
DC H:8IDG G6I=:G I=6C DC 8DJCIGN 9>K:GH>P86I>DC	 ,=:G:;DG: I=: 6C6ANH>H D; :FJ>IN
EG:B>6 ;DG >C9JHIGN EDGI;DA>D =6H 7:8DB: D; E6GI>8JA6G >CI:G:HI	
/: BD9:A 8DJCIGN :FJ>IN EG:B>6 6H 6 ;JC8I>DC D; ILD G>H@ ;68IDGH > I=: G:IJGCH
DC 6 <AD76A :JGD 6G:6 B6G@:I EDGI;DA>D 6C9 >> 6 ;68IDG G:Q:8I>C< 8=6C<:H >C :8D
CDB>8 8DC9>I>DCH I=: >CI:GI:BEDG6A G>H@	 +>C8: >CK:HIDGH 6CI>8>E6I: 6C9= : 9 < :I = 6 I
I=: >CK:HIB:CI DEEDGIJC>IN H:I B6N 8=6C<: >C I=: ;JIJG: >C :FJ>A>7G>JB I=:N =DA9
6 8DB7>C6I>DC D; ILD 9>HI>C8I EDGI;DA>DH D; G>H@N 6HH:IH I=: B6G@:I 6C9 I=:= : 9 < > C <
EDGI;DA>D	 !C I=: :BE>G>86A HE:8>P86I>DC D; I=: BD9:A L: 6HHJB: I=6I 6 8DBBDC >C
I:GI:BEDG6A G>H@ ;68IDG 9:I:GB>C:H :ME:8I:9 :FJ>IN G:IJGCH >C 6AA 8DJCIG>:H 6C9 >C9JH
IG>:H	 /: EGDMN I=>H >CI:GI:BEDG6A ;68IDG L>I= I=: G:IJGCH DC 6 EDGI;DA>D D; ADC<I:GB
<DK:GCB:CI 7DC9H >C :M8:HH D; I=: H=DGII:GB >CI:G:HI G6I:	 ,=>H G>H@ ;68IDG =6H I=:
69K6CI6<: I=6I >I :C8DBE6HH:H I=: A:69>C< >C9>86IDG EGDE:GI>:H INE>86A D; I=: N>:A96
ECB
Working Paper Series No 913
June 2008
8JGK: G:IJGCH DC ADC<I:GB 7DC9H 86EIJG: :ME:8I6I>DCH D; <:C:G6A B68GD:8DCDB>8
8DC9>I>DCH L=>A: H=DGII:GB >CI:G:HI G6I:H 6G: A>C@:9 ID I=: BDC:I6GN EDA>8N HI6C8:
9:8>9:9 7N 8:CIG6A 76C@H	
H ;DG :ME:8I:9 G:IJGCH DC HE:8>P8 >C9JHIG>:H >C :68= 8DJCIG>:H L: BD9:A I=:B
:BEADN>C< 6 8DJCIGN 6C9 6C >C9JHIGN HE:8>P8 G>H@ ;68IDGH >C 699>I>DC ID I=: B6G@:I
6C9 I=: >CI:GI:BEDG6A G>H@H	 ,=: 6C6ANH>H D; >C9JHIGN 6H DEEDH:9 ID 6<<G:<6I: 8DJCIGN
:FJ>IN EG:B>6 >H :HH:CI>6A >C :K6AJ6I>C< I=: 9:<G:: D; PC6C8>6A >CI:<G6I>DC	 !I 86C D88JG
;DG :M6BEA: I=6I I=: :MEDHJG:H ID >9>DHNC8G6I>8 ;68IDGH D; 9>V:G:CI >C9JHIG>:H B6N
DVH:I :68= DI=:G 6C9 I=JH 9>H6EE:6G L=:C ADD@>C< 6I 6<<G:<6I: C6I>DC6A >C9>8:H	 !C
>CI:<G6I:9 B6G@:IH 8DJCIGN 6C9 >C9JHIGN HE:8>P8 ;68IDGH H=DJA9 CDI 7: H><C>P86CIAN
EG>8:9	 'JG >CI:GI:BEDG6A BD9:A HJ<<:HIH I=6I :JGD 6G:6 :FJ>IN B6G@:IH 6G: L:AA
>CI:<G6I:9 68GDHH 8DJCIG>:H 6C9 H:8IDGH H>C8: G>H@H 6G>H>C< ;GDB 8DJCIGN 6C9 >C9JHIGN
HE:8>P8 ;68IDGH 6G: <:C:G6AAN CDI HI6I>HI>86AAN H><C>P86CI	
'C 6 BDG: I:8=C>86A CDI: L: A:I I=: 8D:U8>:CIH 6HHD8>6I:9 L>I= I=: B6G@:I 6C9
I=: >CI:GI:BEDG6A G>H@ :MEDHJG:H I=: EG>8:H D; B6G@:I 6C9 >CI:GI:BEDG6A G>H@ 7:
I>B:K6GN>C< JH>C< 6 K:GN Q:M>7A: B:I=D9DAD<N #6AB6C PAI:G	 DCIG6GN ID EG:K>DJH
HIJ9>:H I=>H 6EEGD68= 9D:H CDI G:FJ>G: >BEDH>C< 6CN 9:E:C9:C8: DC EG:9:I:GB>C:9
K6G>67A:H	 1:I >I 86C >C8DGEDG6I: EDHH>7A: 8=6C<:H >C EG:;:G:C8:H 6C9 G>H@ 6EE:I>I:
6C9 I=JH >I >H E6GI>8JA6GAN HJ>I:9 ID 6C6ANO: I=: BDK: IDL6G9H 6 BDC:I6GN JC>DC	
!C9::9 I=>H B:I=D9DAD<N 688DBBD96I:H ;DG I=: EDHH>7>A>IN I=6I >CK:HIDGHB 6 N= 6 K :
>C8DGEDG6I:9 I=: :8DCDB>8 >BE68I D; I=: >CIGD9J8I>DC D; I=: :JGD >C I=:>G BD9:A D;
6HH:IHR :K6AJ6I>DC !$%-0$ "6CJ6GN 	
,LD B6>C 8DC8AJH>DCH 6G>H: ;GDB DJG HIJ9N	 >GHI L: PC9 I=6I 7DI= I=: B6G@:I
6C9 I=: >CI:GI:BEDG6A ;68IDG 6G: H><C>P86CI 9:I:GB>C6CIH D; 8DJCIGN 6C9 >C9JHIGN EG:
B>6	 /=>A: I=: B6>C 9G>K:G D; IDI6A :FJ>IN EG:B>6 DK:G I=: :CI>G: H6BEA: >H I=: B6G@:I
EG:B>JB >C HDB: E:G>D9H I=: >CI:GI:BEDG6A EG:B>JB >H :8DCDB>86AAN H><C>P86CI	 ,D
>AAJHIG6I: H>C8: HJBB:G 
 >C 8DC?JC8I>DC L>I= I=: PC6C8>6A IJGBD>A IG><<:G:9 7N
I=: -+ HJ7EG>B: 8G>H>H I=: >CI:GI:BEDG6A EG:B>JB 8DCIG>7JI:9 ID >C8G:6H>C< I=: ID
I6A EG:B>JB DK:G L=6I LDJA9 7: >BEA>:9 7N I=: HDA: B6G@:I EG:B>JB	 EE6G:CIAN 6I
I=6I ?JC8IJG: >CK:HIDGH ?J9<:9 I=6I :FJ>IN B6G@:IH 8DJA9 CDI EGDK>9: 6 =:9<: 6<6>CHI
;JIJG: 8=6C<:H >C >CK:HIB:CI DEEDGIJC>I>:H 6C9 I=:G:;DG: G:FJ>G:9 6 =><=:G EG:B>JB	
+:8DC9 8DC8:GC>C< PC6C8>6A >CI:<G6I>DC DJG >CI:GI:BEDG6A BD9:A HJ<<:HIH I=6I :JGD
6G:6 :FJ>IN B6G@:IH 6G: L:AA >CI:<G6I:9 68GDHH 8DJCIG>:H 6C9 H:8IDGH	7
ECB
Working Paper Series No 913
June 2008
 '-+(.-#('
'K:G I=: A6HI 9:869:H DC: D; I=: 8:CIG6A >HHJ:H >C PC6C8>6A :8DCDB>8H =6H 7::C I=:
:HI>B6I>DC D; :FJ>IN EG:B>6 6C9 I=: >9:CI>P86I>DC D; I=:>G 9:I:GB>C6CIH	 *:8:CI
:BE>G>86A G:H:6G8= >C 6HH:I EG>8>C< =6H =><=A><=I:9 6 CJB7:G D; HINA>O:9 ;68IH G:A6I:9 ID
I=>H FJ:HI>DC	 ,2$0  *(  G:H:6G8= =6H H=DLC I=6I L=>A: H>C<A:;68IDG BD9:AH INE>86AAN
<:C:G6I: 7>6H:9 :HI>B6I:H BJAI>;68IDG ;G6B:LDG@H B>I><6I: I=>H EGD7A:B 6C9 :M=>7>I
6 7:II:G ;DG:86HI>C< E:G;DGB6C8:	 ,=: !CI:GI:BEDG6A 6E>I6A HH:I (G>8>C< %D9:A
!(% D; %:GIDC  G:EG:H:CIH 6C :A:<6CI B>8GD;DJC9:9 :M6BEA: D; I=>H
H:8DC9 8A6HH D; BD9:AH	 %DG:DK:G >C I:GBH D; B6G@:I <:D<G6E=N BDHI D; I=: :BE>G>86A
A>I:G6IJG: 6II:BEI>C< ID :K6AJ6I: :FJ>IN EG:B>6 =6H ;D8JH:9 DC -+ B6G@:IH E6GIAN
9J: ID I=: 67JC96C8: D; ADC< I>B: H:G>:H ;DG EG>8>C< ;68IDGH	
+>C8: "6CJ6GN  P;I::C JGDE:6C 8DJCIG>:H =6K: ?D>C:9 >C 6 BDC:I6GN JC>DC	
GDB I=: ED>CI D; K>:L D; EDGI;DA>D 6AAD86I>DC I=: 9>H6EE:6G6C8: D; :M8=6C<: G6I: G>H@
>C I=: :JGD 6G:6 :C8DJG6<:9 HIG6I:<>:H 76H:9 DC H:8IDG G6I=:G I=6C 8DJCIGN 9>K:GH>P
86I>DC H:: ;DG :M6BEA: 9?DJIX 6C9 6CI=>C: 
	
<6>CHI I=>H 768@<GDJC9 I=>H E6E:G EGDK>9:H C:L :K>9:C8: DC I=: 9NC6B>8H D;
:FJ>IN G>H@ EG:B>6 68GDHH 8DJCIGN 6C9 >C9JHIGN EDGI;DA>DH ;DG PK: :JGD 6G:6 :8DCDB>:H
G6C8: :GB6CN !I6AN I=: &:I=:GA6C9H 6C9 +E6>C	 /: 8DCIG>7JI: ID I=: :BE>G>86A
6HH:I EG>8>C< A>I:G6IJG: 6ADC< H:K:G6A 9>B:CH>DCH	
>GHI L: 9:K:ADE 6 ILDI>:G BD9:A 76H:9 DC %:GIDCRH  !(% 6C9 6BE7:AA
:I 6A	 
 G:IJGCHR 9:8DBEDH>I>DC L=:G: I=: PGHI A6N:G :HI>B6I:H :FJ>IN EG:B>6
6I 8DJCIGN A:K:A L=>A: I=: H:8DC9 A6N:G 86EIJG:H :FJ>IN EG:B>6 6I >C9JHIGN A:K:A	
!C 6C !(% ;G6B:LDG@ I=: >CK:HIB:CI DEEDGIJC>IN H:I K6G>:H DK:G I>B: 6C9 I=:H:
8=6C<:H 6G: <DK:GC:9 7N DC: DG BDG: HI6I: K6G>67A:H	 +>C8: >CK:HIDGH 6CI>8>E6I: 6C9
=:9<: I=6I I=: >CK:HIB:CI DEEDGIJC>IN H:I B6N 69K:GH:AN 8=6C<: >C I=: ;JIJG:
>C :FJ>A>7G>JB :ME:8I:9 G:IJGCH 9:E:C9 DC I=: HNHI:B6I>8 DG B6G@:I G>H@ 6H >C I=:
IG69>I>DC6A SHI6I>8T (% 6C9 DC 6 =DHI D; G>H@ ;68IDGH G:Q:8I>C< 8=6C<:H >C :8DCDB>8
8DC9>I>DCH >	:	 I=: S>CI:GI:BEDG6AT G>H@H	
 !C DJG :BE>G>86A HE:8>P86I>DC L: 6HHJB:
I=6I DCAN DC: >CI:GI:BEDG6A G>H@ ;68IDG 9:I:GB>C:H :ME:8I:9 G:IJGCH	 ,=:G:;DG: DJG
G:EG:H:CI6I>K: >CK:HIDG L>AA =DA9 6 8DB7>C6I>DC D; ILD 9>HI>C8I EDGI;DA>DH D; G>H@N
6HH:IH I=: B6G@:I 6C9 I=: =:9<>C< EDGI;DA>DH	
+:8DC9 DJG ;G6B:LDG@ 6AADLH 9G6L>C< 8DC8AJH>DCH 67DJI I=: HI6I: 6C9 I=: 9:
K:ADEB:CI D; PC6C8>6A >CI:<G6I>DC >C I=: :JGD 6G:6	 H JC9:GA>C:9 (,2$0  *( 7 N
,=: 8DJCIG>:H L=>8= ?D>C:9 I=: :JGD 6G:6 >C  6G: JHIG>6 :A<>JB >CA6C9 G6C8: :G
B6CN !G:A6C9 !I6AN $JM:B7DJG< I=: &:I=:GA6C9H (DGIJ<6A 6C9 +E6>C	 G::8: ?D>C:9 I=: BDC:I6GN
JC>DC >C "6CJ6GN 
 +ADK:C>6 >C "6CJ6GN 
 6C9 NEGJH 6C9 %6AI6 >C "6CJ6GN 
	

&DI: I=6I I=: I:GB SHI6I>8T (% L>AA 7: JH:9 I=GDJ<=DJI I=: E6E:G 6H DEEDH:9 ID I=: BD9:A
L=>8= >C8AJ9:H >CI:GI:BEDG6A ;68IDGH	8
ECB
Working Paper Series No 913
June 2008
!C I:GBH D; :BE>G>86A B:I=D9DAD<N L:
6GG>:G> GGJCO6 6C9 +6G@>HH>6C 
 ID :K6AJ6I: I=: 9:<G:: D; PC6C8>6A >CI:<G6
I>DC >I >H >BEDGI6CI ID 9>H6<<G:<6I: C6I>DC6A B6G@:I >C9>8:H 6I H:8IDG6A A:K:A	 !I 86C
D88JG ;DG :M6BEA: I=6I I=: :MEDHJG:H ID >9>DHNC8G6I>8 ;68IDGH D; 9>V:G:CI >C9JHIG>:H
B6N DVH:I :68= DI=:G 6C9 I=JH 9>H6EE:6G L=:C ADD@>C< 6I 6<<G:<6I: C6I>DC6A >C9>8:H	
DCH>HI:CIAN L>I= I=>H G:6HDC>C< L: 7G:6@ 9DLC C6I>DC6A :FJ>IN >C9>8:H >CID H:8IDGH
6ADC< I=: A>C:H EGDEDH:9 7N 6BE7:AA :I 6A	 
	 /: BD9:A :ME:8I:9 G:IJGCH DC
6 HE:8>P8 >C9JHIGN >C :68= 8DJCIGN 6H 6 ;JC8I>DC D; I=: G>H@ :MEDHJG: ID I=: <AD76A
B6G@:I G:IJGCH I=: 8DJCIGN HE:8>P8 G:IJGCH 6C9 I=: >CI:GI:BEDG6A G>H@ ;68IDG	 JG
I=:GBDG: I=: BD9:A >H :MI:C9:9 7N 699>C< >C9JHIGN HE:8>P8 <AD76A G>H@H	 !; B6G@:IH
7:8DB: >C8G:6H>C<AN >CI:<G6I:9 8DJCIGN 6C9 >C9JHIGN HE:8>P8 ;68IDGH H=DJA9 ADH: I=:>G
>BEDGI6C8: 6H EG>8>C< G>H@ ;68IDGH	
,=>G9 L: A:I I=: EG>8:H D; G>H@ 6HHD8>6I:9 L>I= I=: B6G@:I 6C9 I=: >CI:GI:BEDG6A
G>H@ ;68IDGH 7: I>B:K6GN>C< JH>C< 6 #6AB6C PAI:G 6EEGD68=	 -CA>@: EG:K>DJH A>I:G6
IJG: L: 9D CDI 6HHJB: I=6I I=: EG>8:H D; G>H@ 9:E:C9 DC EG:9:I:GB>C:9 K6G>67A:H	
*6I=:G I=: ;G6B:LDG@ L: 69DEI =6H I=: 69K6CI6<: ID A:I I=: 96I6 SHE:6@ >IH:A;	T -H
>C< I>B:K6GN>C< EG>8:H D; G>H@ L: 86C 86EIJG: 8=6C<:H >C EG:;:G:C8:H 6C9 G>H@ 6EE:I>I:
>; 6CN	 JGI=:GBDG: 6C9 BDG: >BEDGI6CIAN I=>H 6EEGD68= >H E6GI>8JA6GAN HJ>I:9 >C 6
8DCI:MI 8=6G68I:G>O:9 7N 6 HIGJ8IJG6A H=>;I HJ8= 6H I=: BDK: ID 6 BDC:I6GN JC>DC	 !C
9::9 I=: #6AB6C PAI:G B:I=D9DAD<N 688DBBD96I:H ;DG I=: EDHH>7>A>IN I=6I >CK:HIDGH
B6N =6K: >C8DGEDG6I:9 I=: :8DCDB>8 >BE68I D; I=: >CIGD9J8I>DC D; I=: :JGD >C I=:>G
BD9:A D; 6HH:IHR :K6AJ6I>DC !$%-0$ "6CJ6GN 	
!C I=: :BE>G>86A HE:8>P86I>DC D; I=: BD9:A L: 6HHJB: I=6I 6 8DBBDC >CI:GI:BED
G6A G>H@ ;68IDG 9:I:GB>C:H :ME:8I:9 G:IJGCH >C 6AA 8DJCIG>:H 6C9 >C9JHIG>:H	 DAADL>C<
I=: 6EEGD68=:H D; +8GJ<<H  6C9 XG6G9 6C9 /J 
 8=6C<:H >C >CK:HIB:CI
DEEDGIJC>I>:H 6G: EGDM>:9 7N G:IJGCH DC 6 EDGI;DA>D D; ADC<I:GB <DK:GCB:CI 7DC9H >C
:M8:HH D; I=: H=DGII:GB >CI:G:HI G6I:	 ,=>H >CI:GI:BEDG6A G>H@ ;68IDG 86C7:> C I : G E G : I : 9
6H 6 =:9<>C< EDGI;DA>D 6C9 >I 6AHD :C8DBE6HH:H I=: A:69>C< >C9>86IDG EGDE:GI>:H INE>
86A D; I=: N>:A9 8JGK: H:: HIG:AA6 6C9  6G9DJK:A>H  6C9 HIG:AA6 6C9 %>H=@>C
	 *:IJGCH DC ADC<I:GB 7DC9H 86EIJG: :ME:8I6I>DCH D; <:C:G6A B68GD:8DCDB>8
8DC9>I>DCH L=>A: BDC:N B6G@:I G6I:H 6G: A>C@:9 ID I=: BDC:I6GN EDA>8N HI6C8: 9:8>9:9
7N 8:CIG6A 76C@H	 /: 8DCHIGJ8I 6 8DBBDC >CI:GI:BEDG6A ;68IDG ;DG I=: PK: :JGD 6G:6
:8DCDB>:H 7N I6@>C< I=: PGHI EG>C8>E6A 8DBEDC:CI D; I=: :M8:HH G:IJGCH D; ADC<I:GB
7DC9H >C I=: PK: 8DJCIG>:H JC9:G 6C6ANH>H	
+:: ;DG >CHI6C8: :@6:GI 6C9  6GK:N  : +6CI>H 6C9 XG6G9  6C9  6GG>:G>
GGJCO6 6C9 +6G@>HH>6C 
 XG6G9 6C9 /J 
 6C9  6G9DJK:A>H %6AA>6GDEJADH 6C9 (G>:HIA:N

	
DG 6 H>B>A6G 6EEGD68= H:: ;DG >CHI6C8: :@6:GI 6C9  6GK:N  6GG>:G> GGJCO6 6C9
69DEI 6 ILDHI:E :HI>B6I>DC HIG6I:<N	
+6G@>HH>6C 
 6C9  6G9DJK:A>H %6AA>6GDEJADH 6C9 (G>:HIA:N 
	9
ECB
Working Paper Series No 913
June 2008
>GHI L: :HI>B6I: B6G@:I 6C9 >CI:GI:BEDG6A EG:B>6 6I 8DJCIGN A:K:A EGDM>C< I=:
<AD76A :FJ>IN B6G@:I EDGI;DA>D L>I= I=: :JGD 6G:6 B6G@:I EDGI;DA>D	 +:8DC9 L:
:HI>B6I: :FJ>IN EG:B>6 6I H:8IDG6A A:K:A JH>C< >C;DGB6I>DC D7I6>C:9 ;GDB I=: PGHI
HI:E :HI>B6I>DC	 ,=: H:8DC9 BDB:CIH >BEA>:9 7N I=: BD9:A 6G: :HI>B6I:9 :BEADN
>C< I=: :C:G6A>O:9 JIDG:<G:HH>K: DC9>I>DC6AAN  :I:GDH@:96HI>8 *  EGD8:HH
EGDEDH:9 7N >C< 6C9 C<A: 
	
,=: G:HJAIH D; DJG HIJ9N 86C 7: HJBB6G>O:9 6H ;DAADLH	 /: PC9 I=6I 7DI= B6G
@:I 6C9 >CI:GI:BEDG6A ;68IDGH 6G: H><C>P86CIAN EG>8:9 6C9 I=: G:A6I>DC 7:IL::C G>H@
6C9 B6G@:I G:IJGC >H 6AL6NH EDH>I>K:	 /=>A: I=: B6>C 9G>K:G D; IDI6A :FJ>IN EG:B>6
DK:G I=: :CI>G: H6BEA: >H I=: B6G@:I EG:B>JB >C HDB: E:G>D9H I=: >CI:GI:BEDG6A
EG:B>JB >H :8DCDB>86AAN H><C>P86CI G:C9:G>C< I=: DK:G6AA EG:B>JB 9>V:G:CI ;GDB
I=6I D7I6>C:9 L>I= 6 HI6I>8 (%	 ,D >AAJHIG6I: H>C8: HJBB:G 
 >C 8DC?JC8I>DC
L>I= I=: PC6C8>6A IJGBD>A IG><<:G:9 7N I=: -+ HJ7EG>B: 8G>H>H I=: >CI:GI:BEDG6A
EG:B>JB 8DCIG>7JI:9 ID >C8G:6H>C< I=: IDI6A EG:B>JB HJ<<:HI>C< I=6I 6GDJC9 I=:H:
I>B:H >CK:HIDGH 9>9 CDI K6AJ: :FJ>I>:H 6H 6 <DD9 =:9<: 6<6>CHI 8=6C<:H >C >CK:HIB:CI
DEEDGIJC>I>:H	 'K:G6AA =DL:K:G I=: >CI:GI:BEDG6A G>H@ EG:B>JB >H D;I:C C:<6I>K:
6C9 8DCIG>7JI:H ID 9:8G:6H>C< I=: IDI6A EG:B>JB 6 G:HJAI 8DBE6G67A: ;DG >CHI6C8:
ID I=6I D7I6>C:9 7N JD 6C9 /=>I:A6L 
 ;DG I=: -+ B6G@:I	 ,=>H DJI8DB:
>C9>86I:H I=6I >CK:HIDGH 7:A>:K: I=6I :FJ>I>:H 86C 7: 6 <DD9 =:9<: K>HWK>H 69K:GH:
H=>;I >C I=: >CK:HIB:CI DEEDGIJC>IN H:I	
'JG G:HJAIH 6G: 7GD69AN >C A>C: L>I= EG:K>DJH A>I:G6IJG: DC BJAI>;68IDG BD9:AH	
+>C8: %:GIDCRH  H:B>C6A LDG@ H:K:G6A G:H:6G8=:GH =6K: :HI>B6I:9 9>V:G:CI HE:8
>P86I>DCH D; I=: !(%	 +8GJ<<H  XG6G9 6C9 /J 
 JD 6C9 /=>I:A6L

 $D 6C9 /6C< 
 6C9 6A> 
 6G: :M6BEA:H D; !(% :HI>B6I>DCH
69DEI>C< 9>V:G:CI EGDM>:H ;DG I=: >CI:GI:BEDG6A ;68IDGH	 ,=>H HIG6C9 D; G:H:6G8= :B
E=6H>O:H I=6I I=: DB>HH>DC D; H><C>P86CI >CI:GI:BEDG6A ;68IDGH <:C:G6I:H B>HEG>8:9
:FJ>IN K6AJ6I>DCH	
+8GJ<<H  6C9 XG6G9 6C9 /J 
 JH: ADC<I:GB >CI:G:HI G6I:H ID 8DCHIGJ8I I=: =:9<>C<
EDGI;DA>D L=>A: JD 6C9 /=>I:A6L 
 :BEADN I=: 8DCHJBEI>DCL:6AI= G6I>D 6C9 I=: 9:IG:C9:9
G>H@;G:: G6I:	 !C $D 6C9 /6C< 
 I=: =:9<>C< 8DBEDC:CI HJ7HJB:H I=: G>H@ D; 8=6C<:H >C B6G@:I
8DC9>I>DCH 6C9 I=: =:9<>C< EDGI;DA>D >H 7J>AI ;GDB B:6HJG:H D; IG69>C< KDAJB: D; >C9>K>9J6A HID8@H	
*:IJGCH DC I=>H =:9<>C< EDGI;DA>D DJIE:G;DGB DI=:G EG:9>8I>K: K6G>67A:H >C ;DG:86HI>C< I=: G:IJGCH DC
I=: B6G@:I EDGI;DA>D	 6A> 
 ;D8JH:H DC I=: >CI:GI:BEDG6A 6C9 DC 8GDHHH:8I>DC6A >BEA>86I>DCH D;
I=: !(% PGHI :HI>B6I>C< I=: HADE: D; 6 8DK6G>6C8: G:<G:HH>DC BD9:A 6C9 I=:C I=: 8D:U8>:CI D; 6
7:I6G:<G:HH>DC ;G6B:LDG@	10
ECB
Working Paper Series No 913
June 2008
:FJ>IN B6G@:IH 6G: L:AA >CI:<G6I:9 68GDHH 8DJCIG>:H 6C9 H:8IDGH H>C8: G>H@H 6G>H>C< ;GDB
8DJCIGN 6C9 >C9JHIGN HE:8>P8 ;68IDGH 6G: <:C:G6AAN CDI HI6I>HI>86AAN H><C>P86CI 6 PC9
>C< FJ6A>I6I>K:AN H>B>A6G ID I=6I D; :@6:GI  D9G>8@ 6C9 2=6C< 
	 DCK:GH:AN
L=:C :HI>B6I>C< I=: HI6I>8 (% HDB: 8DJCIGN HE:8>P8 G>H@H 8DCI>CJ: ID 7: H><C>P
86CIAN EG>8:9 :K:C 6;I:G I=: >CIGD9J8I>DC D; I=: H>C<A: 8JGG:C8N H::B>C<AN >C9>86I>C<
6 ADL 9:<G:: D; >CI:<G6I>DC ;DG HDB: H:8IDGH 6C9 8DJCIG>:H D; I=: :JGD 6G:6	
AA >C 6AA DJG PC9>C<H JC9:GA>C: I=: >BEDGI6C8: D; JH>C< 9NC6B>8 6HH:I EG>8>C<
BD9:AH K>HWK>H HI6I>8 ;G6B:LDG@H IG69>I>DC6A (%INE: BD9:AH 86C 7: B>HEG>8:9
6C9 <:C:G6I: HEJG>DJH G:HJAIH L=:C :K6AJ6I>C< IDI6A :FJ>IN EG:B>6 9J: ID I=: DB>HH>DC
D; >CI:GI:BEDG6A EG>8>C< ;68IDGH	 %DG:DK:G HI6I>8 BD9:AH 86C A:69 ID B>HA:69>C<
8DC8AJH>DCH 8DC8:GC>C< PC6C8>6A >CI:<G6I>DC	
,=: G:B6>C9:G D; I=: E6E:G >H DG<6C>O:9 6H ;DAADLH	 +:8I>DC 
 9:H8G>7:H I=: I=:DG:I
>86A BD9:A H:8I>DC  9>H8JHH:H I=: :BE>G>86A B:I=D9DAD<N >C8AJ9>C< I=: HE:8>P86I>DC
D; H:8DC9 BDB:CIH 6C9 I>B:K6GN>C< EG>8:H D; G>H@ H:8I>DC  9:H8G>7:H I=: 96I6 6C9
H:8I>DC  DJIA>C:H I=: :BE>G>86A G:HJAIH	 >C6AAN H:8I>DC  8DC8AJ9:H	
 " &(%
,=>H H:8I>DC 9:H8G>7:H I=: I=:DG:I>86A ;G6B:LDG@ JH:9 ID :HI>B6I: I=: :FJ>IN EG:B>JB
6I 6 8DJCIGN 6C9 >C9JHIGN A:K:A >C I=: :JGD 6G:6	 /: 6HHJB: I=6I >CK:HIDGHR DEI>B6A
EDGI;DA>D 8=D>8:H 6G: 76H:9 DC I=: !(% PGHI EGDEDH:9 7N %:GIDC 	 /=>A:
I=: 12 2(" (% G:HIH DC I=: 6HHJBEI>DC I=6I >CK:HIDGH A>K: ;DG DCAN DC: E:G>D9
INE>86AAN 8DCHJBEI>DC 6C9 >CK:HIB:CI 9:8>H>DCH HE6C DK:G ADC<:G =DG>ODCH	 !C HJ8= 6
9NC6B>8 :8DCDBN I=: >CK:HIB:CI DEEDGIJC>IN H:I 8=6C<:H DK:G I>B:	 !I >H 6HHJB:9





*>H@ 6K:GH: 6<:CIH 6CI>8>E6I: ;JIJG: 9:K:ADEB:CIH 6C9 =:9<: 6<6>CHI I=: EDHH>7>A>IN
I=6I >CK:HIB:CI DEEDGIJC>I>:H B6N 8=6C<: 69K:GH:AN >C I=: ;JIJG:	 ,=>H >BEA>:H I=6I
:FJ>A>7G>JB :ME:8I:9 G:IJGCH 9:E:C9 CDI DCAN DC I=: SHNHI:B6I>8T DG SB6G@:IT G>H@
6H >C I=: IG69>I>DC6A (% 7JI 6AHD DC S>CI:GI:BEDG6AT G>H@H	
!C :68= 8DJCIGN L: BD9:A I=: :FJ>IN G:IJGC DC 6 HE:8>P8 >C9JHIGN 6H 6 ;JC8I>DCD ;
I=G:: 8DBEDC:CIH I=: G>H@ :MEDHJG: 4(1;4(1 I=: <AD76A :JGD 6G:6 B6G@:I G:IJGC
I=: 8DJCIGN G:IJGC 6C9 I=: >CI:GI:BEDG6A G>H@ ;68IDGH	 DG :68= 8DJCIGN L: 86C >9:CI>;N
I=: :KDAJI>DC DK:G I>B: D; I=: 8DK6G>6C8:H 7:IL::C > H:8IDG G:IJGCH 6C9 <AD76A B6G@:I
G:IJGCH >> H:8IDG G:IJGCH 6C9 AD86A B6G@:I G:IJGCH 6C9 >>> H:8IDG G:IJGCH 6C9 I=:
>CI:GI:BEDG6A ;68IDGH	 >C6AAN L: 6AHD I6@: >CID 688DJCI I=: EDHH>7>A>IN I=6I H:8IDG
G:IJGCH 86C 7: 6V:8I:9 7N 6 <AD76A H:8IDGHE:8>P8 H=D8@	 ,=>H >H 86EIJG:9 7NI = :
8DK6G>6C8: 7:IL::C H:8IDG G:IJGCH 6C9 I=: 6 <AD76A >C9JHIGNHE:8>P8 G>H@	9 > H I > C 8 I
DC8:GC>C< PC6C8>6A >CI:<G6I>DC DJG >CI:GI:BEDG6A BD9:A HJ<<:HIH I=6I :JGD 6G:6
I>B:K6GN>C< EG>8: >H 6HHD8>6I:9 L>I= :68= 8DK6G>6C8:	11
ECB
Working Paper Series No 913
June 2008
Let J (wt;xt;t) be the derived utility function of wealth of a risk-averse represen-
tative investor. J (￿) is a function of wealth, wt, and of a vector of state variables,
xt, driving the changes in the investment opportunity set. Let ri;t denote the return
on the equity market of country i and rm;t the return on a global portfolio, the euro
area equity market. Returns are in excess of the risk-free rate. At each point in time,
the weighted sum of returns on the di⁄erent national markets is equal to the return
on market m: rm;t =
P
i2m !i;tri;t, where !i;t is the weight of equity market i in the
global market m. If xi;t is a factor-mimicking portfolio which proxies for the state
variable, in equilibrium the following pricing restrictions must hold:
ri;t = ￿im;trm;t + ￿ixi;txi;t + "i;t; (1)
where ￿im;t and ￿ixi;t are, respectively, the betas for the equity market return ri;t
with respect to the global market return rm;t and the state variable portfolio xi;t,
which may di⁄er across countries. "i;t is the country-speci￿c residual. Since "i;t is
orthogonal to rm;t and xi;t, equation (1) can be written as follows:
ri;t = ￿m;tCov (ri;t;rm;t j=t￿1) + ￿xi;tCov (ri;t;xi;t j=t￿1) + "i;t; (2)
where ￿m;t ￿ rm;t=V ar(rm;t j=t￿1) and ￿xi;t ￿ xi;t=V ar(xi;t j=t￿1). ￿m;t is com-
monly interpreted as the market price of risk and ￿xi;t as the intertemporal price of
risk (see, for instance, Scruggs, 1998, GØrard and Wu, 2006, and Lo and Wang, 2006).
In this context, ￿m;t can be de￿ned as the ￿global￿ , i.e. euro area, market price of
risk. It is possible to show that ￿m;t = ￿Jww;twt=Jw;t, i.e. the Arrow-Pratt coe¢ cient
of relative risk-aversion, where Jw;t and Jww;t denote the ￿rst and second derivatives,
respectively, of J (￿) with respect to wt (see, for instance, Merton 1973 and 1980, and
Scruggs, 1998). Similarly, it can be shown that ￿xi;t is equal to ￿Jwxi;twt=Jw;t 8i.
As before, Jwxi;t is the derivative of the marginal utility of wealth with respect to
the state variable xi;t.7 All second moments and prices of risk are conditional to the
information set =t￿1.
Along the same lines, the excess returns on each sector s in country i, rsi;t, is a
component of the country return, i.e. ri;t =
P
s2i !s;trsi;t, where !s;t is the weight of
industry s in market i. Using the pricing equation for ri;t; the pricing equation for
rsi;t can be formulated as follows:
7The risk aversion assumption requires that Jw;t > 0 and Jww;t < 0, implying that ￿m;t has to be
positive. However, the model does not impose any restriction on the sign of the price of intertemporal
risk. If Jwxi;t < 0 (> 0) then ￿xi;t will be negative (positive).12
ECB













 9:CDI:H I=: 7:I6 ;DG I=: H:8IDG G:IJGC # L>I= G:HE:8I ID I=: 8DJCIGN G:IJGC
" 6C9 
 >H I=: >C9JHIGN 8DJCIGNHE:8>P8 G:H>9J6A	 N 8DCHIGJ8I>DC 
 >H DGI=D<D
C6A ID I=: 8DJCIGN :FJ>IN G:IJGC "	 !C 699>I>DC L: 6AHD 6HHJB: I=6I 
 >H DGI=D<





H:: 6BE7:AA :I 6A	 












L=:G:    "" 		  86C 7: >CI:GEG:I:9 6H I=: EG>8: I=6I I=: >CK:HIDG
=6H ID E6N ;DG I=: G>H@ I=6I 86CCDI 7: 9>K:GH>P:9 6L6N L=:C >CK:HI>C< >C I=: >C9JHIGN
# >C 8DJCIGN 	 /: 9:PC:  6H I=: 9, 2(-, *: + 0)$2 .0("$ -% 0(1) 6C9 6H HJ8=
>I L>AA 7: 8DJCIGNHE:8>P8	 !; :JGD 6G:6 C6I>DC6A B6G@:IH 7:8DB: BDG: >CI:<G6I:9
I=: B6G@:I G>H@ EG:B>JB !%"

"  	 H=DJA9 7:8DB: BDG: >BEDGI6CI
G:A6I>K: ID I=: 8DJCIGN G>H@ EG:B>JB !%"

"  		 !; B6G@:IH L:G: ;JAAN
>CI:<G6I:9 I=: 8DJCIGN EG:B>JB H=DJA9 CDI 7: H><C>P86CIAN EG>8:9	
,=: HI6I: K6G>67A: ' 86EIJG:H I=: <:C:G6A B68GD:8DCDB>8 8DC9>I>DCH G:A6I>K: ID
8DJCIGN 	 H HJ8= >I 6V:8IH G:IJGCH DC I=: C6I>DC6A :FJ>IN >C9:M 6C9 DC I=: H>C<A:
>C9JHIG>:H	
GDB I=: <:C:G6A BD9:A 9:H8G>7:9 7N :FJ6I>DCH  6C9  L: 86C <:C:G6I: ILD
HE:8>6A 86H:H 6 HI6I>8 (% 6C9 6C !(% L=:G: I=: HI6I: K6G>67A:H 6G: 8DBBDC
HHJB>C< I=6I    >H :FJ>K6A:CI ID =NEDI=:H>O: I=6I I=: :V:8I D; I=: HI6I: K6G>67A:H
DC H:8IDG  >H HJ7HJB:9 >C I=: >BE68I D; I=: AD86A B6G@:I 	
!I >H :6HN ID H=DL I=6I I=: 8DK6G>6C8:H D; :FJ6I>DC  ;DAADL ;GDB I=: 8DB7>C6I>DC D; :FJ6I>DCH

















/=:C :FJ6I>DC  6C9  6G: 8DB7>C:9 L: D7I6>C
  

    

 	
6C9 I=: 8DC9>I>DC6A '$+ :HI>B6I: D;  >H :FJ6A ID :MEG:HH>DCH (((	 ,=:G:;DG: :FJ6I>DC  ;DAADLH	13
ECB
Working Paper Series No 913
June 2008
ID 6AA 8DJCIG>:H	 JGI=:GBDG: L: 8DCH>9:G 6 86H: L=:G: >C9JHIGNHE:8>P8 H=D8@H 6G:
I6@:C >CID 688DJCI	
--# 
  ,=: HI6I>8 (% 86C 7: 9:G>K:9 ;GDB I=: !(% >;   
DG :FJ>K6A:CIAN >;   	 !C I=>H 86H: :FJ6I>DCH 












L=:G:  6C9 
 6G: I=: 8DJCIGN 6C9 8DJCIGNH:8IDG HE:8>P8 G:H>9J6AH	
'-+-&)(+% 
 0#-"  (&&(' ,-- /+#%  !CHI:69 D; 8DCH>9:G>C<
9>HI>C8I HI6I: K6G>67A:H ;DG :68= 8DJCIGN L: 6HHJB: I=6I 6 8DBBDC <AD76A >CI:GI:B
EDG6A ;68IDG >H 6V:8I>C< 6AA 8DJCIG>:H 6C9 >C9JHIG>:H	 /=:C I=: HI6I: K6G>67A:H 9D CDI
K6GN 68GDHH 8DJCIG>:H >	:	 '  '  :FJ6I>DCH 

















L=:G:   ' "' 		  6C9 
 6G: I=: 8DJCIGN 6C9 8DJCIGNH:8IDG
HE:8>P8 G:H>9J6AH	
'-+-&)(+% 
 0#-" #4+'- ,-- /+#%, +(,, (.'-+#, '
#'.,-+#,  C >BEDGI6CI EG>8>C< G>H@ ;68IDG ;DG 6 C6I>DC6A >C9JHIGN 8DJA9 7: >IH
:MEDHJG: ID 6 <AD76A >C9JHIGN G>H@	 ,=: >CI:GI:BEDG6A BD9:AH 9:H8G>7:9 7N :FJ6I>DCH
 6C9  688DBBD96I: I=>H EDHH>7>A>IN >; L: >C8AJ9: H:8IDGHE:8>P8 HI6I: K6G>67A:H
'
 >C 699>I>DC ID 6 8DJCIGNHE:8>P8 HI6I: K6G>67A:H H:: ;DG >CHI6C8: %DH@DL>IO 6C9
G>C7A6II  6C9 6GG>:G> GGJCO6 6C9 +6G@>HH>6C 
















Working Paper Series No 913
June 2008
N 8DCHIGJ8I>DC 
 >H DGI=D<DC6A ID " 6C9 '
	 HHJB>C< I=6I 
 >H 6AHD




















L=:G:   '
 "'




,D G:C9:G I=: BD9:AH 9:H8G>7:9 7N :FJ6I>DCH 
 6C9   !(%  6C9  
(%  6C9   !(% L>I= DC: 8DBBDC >CI:GI:BEDG6A ;68IDG 6C9 
 6C9
  !(% L>I= >C9JHIGNHE:8>P8 ;68IDG  :BE>G>86AAN IG68I67A: I=: :HI>B6I>DC
EGD8:9JG: >H 86GG>:9 DJI >C ILD HI:EH H:: ;DG >CHI6C8: :@6:GI 6C9  6GK:N 
6GG>:G> GGJCO6 6C9 +6G@>HH>6C 
 6C9  6G9DJK:A>H %6AA>6GDEJADH 6C9 (G>:HIA:N

	
!C I=: PGHI HI:E L: :HI>B6I: 6 HNHI:B D; :FJ>IN G:IJGCH L=>8= DCAN >C8AJ9:H 8DJC
IGN 6C9 <AD76A :FJ>IN B6G@:IH L>I=DJI >C9JHIGN G:IJGCH	 ,=:G:;DG: >; I=: 6C6ANH>H
;D8JH:H DC   C6I>DC6A :FJ>IN B6G@:IH EAJH 6 <AD76A B6G@:I EDGI;DA>D L: L>AA :HI>B6I:
6H N H I : BD ;  :FJ6I>DCH 6H >C 
	
,=: I=:DG:I>86A BD9:A 9D:H CDI >BEDH: 6CN G:HIG>8I>DC DC I=: E6G6B:I:G>O6I>DC
D; I=: 9NC6B>8H D; I=: >CI:GI:BEDG6A EG>8>C< ;68IDGH	 ,=:G:;DG: DC: 86C 8=DDH: 6






   
 
L=:G:  6G:    K:8IDGH D; K6G>67A:H L=>8= =6K: EG:9>8I>K: EDL:G L>I= G:HE:8I
ID I=: ;68IDGH 6C9 
 6G:    K:8IDGH D; E6G6B:I:GH G:HE:8I>K:AN	
/: 8DAA:8I I=: 9>HIJG76C8: I:GBH  6C9  ;GDB :FJ6I>DCH 
 6C9  G:HE:8









L = : G :







,=: HE:8>P86I>DC D; :FJ6I>DC  8DCH>9:GH I=: BDHI <:C:G6A 86H: L=:G: 8=6C<:H >C >CK:HIB:CI
DEEDGIJC>I>:H D; I=: <AD76A B6G@:I 6G: <DK:GC:9 7N 6 9>HI>C8I HI6I: K6G>67A:	15
ECB
Working Paper Series No 913
June 2008
I=: HJ7H8G>EI  G:;:GH ID I=: :GGDG I:GBH G:A6I>K: ID I=: <AD76A B6G@:I EDGI;DA>D	 
>H 6HHJB:9 ID =6K: 6 8DC9>I>DC6A CDGB6A 9>HIG>7JI>DC




L=:G:  >H 6        8DC9>I>DC6A 8DK6G>6C8: B6IG>M D; :FJ>IN G:IJGCH
6C9 EG>8>C< ;68IDGH	 &DI: I=6I I=: 8DC9>I>DC6A 8DK6G>6C8: I:GBH >C :FJ6I>DC 

!%"
"  	 6C9 !%"
'  	 6G: :HI>B6I:9 JH>C< I=:     I= 6C9
I=:   I=   

    8DAJBCH D;  G:HE:8I>K:AN	
!C I=: H:8DC9 HI:E ;DG $ "' 8DJCIGN L: :HI>B6I: I=: 6HH:I EG>8>C< :FJ6I>DCH G:A6I>K:
ID I=: H:8IDG G:IJGCH >C A>C: L>I= :FJ6I>DC 	 GDB I=: PGHI HI:E :HI>B6I>DC L:
G:IG>:K: I=: :HI>B6I:9 G:H>9J6AH ;DG :68= 8DJCIGN :FJ>IN G:IJGC 
  I=: :HI>B6I:9
:GGDG I:GBH ;DG I=: <AD76A B6G@:I EDGI;DA>D 
  6C9 I=: :HI>B6I:9 G:H>9J6AH ;DG I=:
HI6I: K6G>67A: 
 	 &:MI ;DG :68= C6I>DC6A :FJ>IN G:IJGC 6     K:8IDG D;
:GGDG I:GBH 

















	 +>B>A6GAN ID  


>H 6HHJB:9 ID =6K: 6 8DC9>I>DC6A CDGB6A 9>HIG>7JI>DC









L=:G:  >H 6      8DC9>I>DC6A 8DK6G>6C8: B6IG>M D; :FJ>IN G:IJGCH
6C9 EG>8>C< ;68IDGH	 &DI: I=6I I=: 8DC9>I>DC6A 8DK6G>6C8: I:GBH >C :FJ6I>DC 
!%"

"  	 !%"

'  	 6C9 !%"

"  	 6G: :HI>B6I:9 JH
>C< I=:    I= I=:    I= 6C9 I=:    I= 8DAJBCH D;  G:HE:8I>K:AN	
,=: H:8DC9 HI:E :HI>B6I>DC >H 8DC9>I>DC6A CDI DCAN ID I=: :HI>B6I:H D; I=: :GGDG I:GBH

  
  6C9 
  7JI 6AHD ID I=: :HI>B6I:H D; I=: <AD76A B6G@:I EG>8: D; G>H@ 
 I = :
>CI:GI:BEDG6A EG>8: D; G>H@ 
  6H L:AA 6H I=: E6G6B:I:GH G:A6I>K: ID I=: HE:8>P86I>DC
D; !%"
"  	 !%"
'  	 !%"
'  	 6C9  "" 	
D7I6>C:9 >C I=: PGHI HI:E I=GDJ<= I=: :HI>B6I>DC D; 	 ,=>H ILDHI:E 6EEGD68=
=6H I=: 9>H69K6CI6<: I=6I HI6C96G9 :GGDGH B6N 7: HB6AA:G I=6C I=: IGJ: DC:H H>C8:
I=: PGHI HI:E H6BEA>C< :GGDGH 6G: ><CDG:9 >C I=: H:8DC9 HI:E :HI>B6I>DC	  DL:K:G 7N
>BEDH>C< I=: H6B: B6G@:I EG>8: D; G>H@ >I =6H I=: 69K6CI6<: I=6I >I L>AA A:69I DB D G :
EDL:G;JA I:HIH H:: :@6:GI 6C9  6GK:N 	
/: 6EEAN I=: :BE>G>86A B:I=D9DAD<N ?JHI 9:H8G>7:9 ID :HI>B6I: > I=: HI6I>8
(% >> I=: >CI:GI:BEDG6A (% L>I= 6 8DBBDC HI6I: K6G>67A: 68GDHH 8DJCIG>:H
>	:	 :FJ6I>DCH 
 6C9  L>I= '  '  6C9 >>> I=: >CI:GI:BEDG6A (% L>I= 6
8DBBDC HI6I: K6G>67A: 6C9 9>V:G:CI H:8IDGHE:8>P8 ;68IDGH	
!C A>C: L>I= 6GG>:G> GGJCO6 6C9 +6G@>HH>6C 
 L: :HI>B6I: >C9JHIGNHE:8>P8
HI6I: K6G>67A:H '
 6H I=: G:H>9J6A D; I=: ;DAADL>C< G:<G:HH>DC16
ECB












L=:G: 7N 8DCHIGJ8I>DC '
 >H DGI=D<DC6A ID I=: <AD76A B6G@:I EDGI;DA>D 6C9 ID I=:
8DJCIGN>C9JHIGN :FJ>IN G:IJGCH	 !C9JHIGNHE:8>P8 H=D8@H >C IJGC 86C 7: BD9:AA:9
6H ;DAADLH
'





 	 >H I=: 8DC9>I>DC6A K6G>6C8: D; '
	
 &DI: I=6I :FJ6I>DC  >H
HI68@:9 ID I=: HNHI:B D; :FJ6I>DCH 	 !C I=>H 86H: H:8DC9 BDB:CIH 6G: :HI>B6I:9 JH
>C< 6  	  K:8IDG D; :GGDG I:GBH 
 L=>8= >C8AJ9:H I=: G:H>9J6AH ;GDB :FJ6I>DC
 6C9  6H L:AA 6H
 
  6C9
















 >H 6HHJB:9 ID =6K: 6 8DC9>I>DC6A CDGB6A 9>HIG>7JI>DC








L=:G:  >H 6  	   	 8DC9>I>DC6A 8DK6G>6C8: B6IG>M D; :FJ>IN G:IJGCH
6C9 EG>8>C< ;68IDGH	
 ,-#&-#(' (  ,(' &(&'-,
/: 6HHJB: I=6I I=: 8DC9>I>DC6A 8DK6G>6C8: B6IG>M ;DAADLH 6 BJAI>K6G>6I: * 
EGD8:HH 688DG9>C< ID >C< 6C9 C<A: 

   

    
  
    
 






  G:EG:H:CIH I=: JC>I K:8IDG  6C9  6G: K:8IDGH D; E6G6B:I:GH 6C9 PC6AAN
 >H I=:  696B6G9 :A:B:CI 7N :A:B:CI B6IG>M EGD9J8I	 +>C8: :ME:8I6I>DCH 6G:
JC;:6H>7A: ;DG  I=:N 6G: PGHI G:EA68:9 7N H6BEA: 6C6AD<H  
 
6 C 9
I=:C JE96I:9 6I :68= >I:G6I>DC L>I= I=: K6AJ: D; I=: 8DK6G>6C8: B6IG>M D; :HI>B6I:9
G:H>9J6AH H:: : +6CI>H 6C9 XG6G9  6C9 	 *:A6I>K: ID DI=:G BJAI>K6G>6I:
*  HE:8>P86I>DCH I=: >C< 6C9 C<A: 
 E6G6B:I:G>O6I>DC =6H I=: 69K6CI6<:
D; 7:>C< E6GH>BDC>DJH >C I=: CJB7:G D; JC@CDLC E6G6B:I:GH H:: ;DG >CHI6C8: C<A:
6C9 #GDC:G 	 !C DJG ILDHI:E EGD8:9JG: L: :HI>B6I: ILD 8DK6G>6C8: B6IG>8:H
D; I=: @>C9 G:EG:H:CI:9 7N  DC: ;DG :68= :HI>B6I>DC HI:E	

!C :FJ6I>DC  L: 9D CDI JH: 6JIDG:<G:HH>K: I:GBH H>C8:  H=DJA9 CDI 7: 6JID8DGG:A6I:9	17
ECB
Working Paper Series No 913
June 2008
    , - # &  - # ( '(  ) + #   ,(  + # , $
,=: :HI>B6I>DC D; I=: B6G@:I >CI:GI:BEDG6A 8DJCIGN 6C9 H:8IDG6A EG>8:H D; G>H@ >H
86GG>:9 DJI ;DAADL>C< ILD 9>V:G:CI 6EEGD68=:H	
>GHI L: A:I I=: EG>8:H D; G>H@ 8=6C<: >C 8DGG:HEDC9:C8: L>I= I=: >CIGD9J8I>DC D;
I=: :JGD >C "6CJ6GN  JH>C< 6 9JBBN K6G>67A:	 ,=:G:;DG: I=: EG>8:H D; G>H@ 6G:
BD9:AA:9 6H ;DAADLH
	  	  	
 
L=:G:    '  6C9 '
 L=:I=:G 	 G:EG:H:CIH I=: B6G@:I I=: >CI:GI:BEDG6A
I=: 8DJCIGNHE:8>P8 C6I>DC6A DG I=: H:8IDGHE:8>P8 EG>8: D; G>H@ G:HE:8I>K:AN 
>H 6 9JBBN K6G>67A: L=>8= >H :FJ6A ID O:GD ;GDB I=: 7:<>CC>C< D; I=: H6BEA: JCI>A
:C9:8:B7:G  6C9 :FJ6A ID DC: I=:G:6;I:G	
+:8DC9 6ADC< I=: A>C:H D; =DJ C<A: 6C9 #6C: 
 L: :HI>B6I: I=: A>C:6G
EGD?:8I>DC D; I=: EG>8:H D; G>H@ L>I= 6 #6AB6C PAI:G	 >V:G:CIAN ;GDB EG:K>DJH HIJ9
>:H H:: ;DG >CHI6C8: :@6:GI 6C9  6GK:N  : +6CI>H 6C9 XG6G9 6 C 9
 6GG>:G> GGJCO6 6C9 +6G@>HH>6C 
 XG6G9 6C9 /J 
 6C9  6G9DJK:A>H
%6AA>6GDEJADH 6C9 (G>:HIA:N 
 L: 9D CDI >BEDH: 6CN EDH>I>K>IN 8DCHIG6>CIH ID I=:
EG>8:H D; G>H@ CDG 6CN 9:E:C9:C8: DC EG:9:I:GB>C:9 K6G>67A:H	 !CHI:69 L: 6HHJB:
I=6I I=: RH 6G: A6I:CI I>B:K6GN>C< E6G6B:I:GH L=>8= ;DAADL 6 A>C:6G 9NC6B>8	 !C
6EE:C9>M  L: 9>H8JHH I=: #6AB6C PAI:G :HI>B6I>DC D; I=: EG>8:H D; G>H@	
 #$%#"((  .'-#('
!C :68= :HI>B6I>DC HI6<: L: JH: I=: )J6H> %6M>BJB $>@:A>=DD9 )%$ B:I=D9 D;
DAA:GHA:K 6C9 /DDA9G>9<: 
 ID :HI>B6I: I=: JC@CDLC E6G6B:I:GH D; I=: BD9:A	
,D I=>H :C9 6HHJB>C< I=6I :FJ>IN G:IJGCH 6C9 EG>8>C< ;68IDGH =6K: 6 8DC9>I>DC6A
CDGB6A 9>HIG>7JI>DC L: B6M>B>O: I=: ;DAADL>C< AD< A>@:A>=DD9 ;JC8I>DC L>I= G:HE:8I




















,=>H A>C: D; G:H:6G8= 6HHJB:H I=6I I=: K6G>6I>DC >C I=: B6G@:I EG>8: D; G>H@ >H 9:I:GB>C:9 7N
H D B :> C ; D G B 6 I > D CK 6 G > 6 7 A : H6 > B : 96 I8 6 E I J G > C <K 6 G > 6 I > D C> CB 6 G @ : IH : C I > B :CIH 6C9 7JH>C:HH 8N8A:	
,=: CDCC:<6I>K>IN D; I=: B6G@:I EG>8: D; G>H@ >H :CHJG:9 6HHJB>C< HE:8>P8 ;JC8I>DC6A ;DGBH :	<	 I=:
:MEDC:CI>6A ;JC8I>DC	
,=: )%$ B:I=D9DAD<N EGDK>9:H HI6C96G9 :GGDGH L=>8= 6G: GD7JHI ID 9:E6GIJG:; G D BC D G B 6 A > I N
H:: DAA:GHA:K 6C9 /DDA9G>9<: 
 ;DG ;JGI=:G 9:I6>AH	18
ECB
Working Paper Series No 913
June 2008
L=:G:  >H I=: K:8IDG D; G:IJGCH 6C9 EG>8>C< ;68IDGH ( >H I=: IDI6A CJB7:G D; 6HH:IH
6C9 EG>8>C< ;68IDGH 6C9  I=: H6BEA: H>O:	
  - 
/: JH: 8DCI>CJDJHAN 8DBEDJC9:9 G:IJGCH DC HID8@ >C9>8:H ;DG PK: 8DJCIG>:H G6C8:
:GB6CN !I6AN I=: &:I=:GA6C9H 6C9 +E6>C 6C9 6 H:I D; H>M :FJ>IN >C9JHIGN EDGI;DA>DH
>C :68= 8DJCIGN 6H>8 %6I:G>6AH !C9JHIG>6AH DCHJB:G DD9H DCHJB:G +:GK>8:H
>C6C8>6AH 6C9  :6AI=86G:	 /: EGDMN I=: <AD76A B6G@:I EDGI;DA>D L>I= I=: :JGD 6G:6
:FJ>IN B6G@:I >C9:M	 ,=: 8=D>8: ID G:HIG>8I I=: 6C6ANH>H ID PK: 8DJCIG>:H 6C9 H>M
H:8IDGH >H I=: G:HJAI D; 6 8DBEGDB>H: 7:IL::C I=: C::9 ID 8DK:G 6 A6G<: EDGI>DC D;
I=: :FJ>IN B6G@:I K6AJ:H 6C9 I=: C::9 ID A>B>I I=: H>O: D; I=: HNHI:B 6C9 @::E I=:
:HI>B6I>DC ;:6H>7A:	 ,=: PK: 8DJCIGN >C9>8:H 8DK:G DC 6K:G6<: 6GDJC9  D; I=:
B6G@:I 86E>I6A>O6I>DC D; I=: :JGD 6G:6 >C9:M L=>A: I=: H>M >C9JHIGN >C9>8:H G:EG:H:CI
DC 6K:G6<: 7:IL::C  ;DG +E6>C 6C9 
 ;DG :GB6CN D; I=: C6I>DC6A >C9:M
>C :68= 8DJCIGN	 6I6 6G: D7H:GK:9 6I 6 L::@AN ;G:FJ:C8N I6@>C< ,=JGH96N 8ADH>C<
HID8@ EG>8:H >C G:8D<C>I>DC D; I=: G>96N:V:8I	 ,=: H6BEA: E:G>D9 HI6GIH DC EG>A
 6C9 :C9H DC :8:B7:G 
 ;DG 6 IDI6A D;  D7H:GK6I>DCH	 ,=: >C9>8:H 6G:
K6AJ:L:><=I:9 6C9 >C8AJ9: 9>K>9:C9H	 AA :FJ>IN >C9>8:H 6G: EGDK>9:9 7N ,=DBHDC
>C6C8>6A 6I6HIG:6B H:: EE:C9>M  ;DG 6 9:I6>A:9 9:H8G>EI>DC D; I=: >C9>8:H	
/: I6@: I=: ED>CI D; K>:L D; 6 :JGD 6G:6 >CK:HIDG 6C9 I=:G:;DG: L: 6C6ANO: G:IJGCH
9:CDB>C6I:9 >C - 8JGG:C8N JCI>A :8:B7:G  6C9 >C :JGD 8JGG:C8N I=:G:6;I:G	
/: 8DBEJI: :M8:HH G:IJGCH 7N HJ7IG68I>C< I=: G>H@;G:: G6I: ;GDB I=: G:IJGCH D; :68=
EDGI;DA>D	 ,=: G>H@;G:: G6I: >H I=: I=G::BDCI= JGD9:EDH>I G6I: 9:CDB>C6I:9 >C -
JCI>A :8:B7:G  6C9 >C :JGD ;GDB "6CJ6GN 	 ,=:H: JGD9:EDH>I G6I:H 6G:
6AHD D7H:GK:9 6I L::@AN ;G:FJ:C8N 6C9 6G: I6@:C ;GDB I=: 96I676H: D; I=: 6C@D ;
!CI:GC6I>DC6A +:IIA:B:CIH !+	
,=: HI6I: K6G>67A: L=>8= 9G>K:H 8=6C<:H >C I=: >CK:HIB:CI DEEDGIJC>IN H:I >H 9:
G>K:9 ;GDB I=: :M8:HH G:IJGCH D; ADC<I:GB 7DC9H	 !C :68= 8DJCIGN L: I6@: I=: 9>V:G
:C8: 7:IL::C I=: G:IJGCH DC 6 ADC<I:GB I:CN:6G <DK:GCB:CI 7DC9 >C9:M 6C9 I=:
I=G::BDCI= JGD9:EDH>I G6I:	 ,=: 96I6 DC ADC<I:GB 7DC9 >C9>8:H 6G: ;GDB ,=DB
HDC >C6C8>6A 6I6HIG:6B	 !C DG9:G ID 8DCHIGJ8I 6 JC>FJ: HI6I: K6G>67A: ;DG I=: :JGD
6G:6 6C9 ID DK:G8DB: I=: EGD7A:B D; 9>V:G:CI N>:A9 8JGK:H >C :68= 8DJCIGN L:8 6 G G N
DJI 6 EG>C8>E6A 8DBEDC:CI 6C6ANH>H 6C9 JH: I=: PGHI 8DBEDC:CI 6H 6 EGDMN ;DG I=:
>CI:GI:BEDG6A EG>8>C< ;68IDG	
,=: - L6H 6 76H@:I 8JGG:C8N B69: JE D; I=: HJB D; PM:9 6BDJCIH D; I=: 
 8JGG:C8>:H L=>8=
>C  :CI:G:9 +I6<: ,=G:: D; I=: JGDE:6C %DC:I6GN -C>DC	 ,=: K6AJ: D; I=: - L6H 86A8JA6I:9
6H 6 L:><=I:9 6K:G6<: D; I=: K6AJ: D; >IH 8DBEDC:CI 8JGG:C8>:H	 !I L6H G:EA68:9 7N I=: :JGD DC 6
DC:;DGDC: 76H>H DC  "6CJ6GN 	
'K:G I=: :CI>G: H6BEA: I=: :HI>B6I:9 EG>C8>E6A 8DBEDC:CI :MEA6>CH 6GDJC9  D; I=: K6G>6C8:
D; I=: DG><>C6A H:G>:H  JCI>A :C9 6C9  I=:G:6;I:G	19
ECB
Working Paper Series No 913
June 2008
+JBB6GN HI6I>HI>8H ;DG I=: :M8:HH :FJ>IN G:IJGC H:G>:H I=: G>H@;G:: G6I: 6C9 I=:
>CI:GI:BEDG6A ;68IDG 6G: G:EDGI:9 >C ,67A:  (6C:A 	 'K:G I=: :CI>G: H6BEA: I=:
6K:G6<: 6CCJ6A :M8:HH G:IJGCH DC I=: :JGD 6G:6 B6G@:I 6C9 DC I=: 8DJCIGN B6G@:IH
6G: 8DBE6G67A:	  DL:K:G 6K:G6<: G:IJGCH DC I=: :GB6C 6C9 I=: !I6A>6C B6G@:IH
6G: G:A6I>K:AN ADL 6C9 I=: !I6A>6C B6G@:I >H 6AHD 8=6G68I:G>O:9 7N I=: =><=:HI HI6C96G9
9:K>6I>DC	 (6C:A  H=DLH I=6I :M8:HH G:IJGCH I:C9 ID 7: EDH>I>K:AN 8DGG:A6I:9 68GDHH
B6G@:IH 6C9 L>I= I=: 8DBBDC HI6I: K6G>67A:	
,67A: 
 H=DLH HJBB6GN HI6I>HI>8H ;DG I=: H>M :FJ>IN >C9JHIGN EDGI;DA>DH :CI:G>C<
I=: :JGD 6G:6 :FJ>IN B6G@:I >C9:M	 ,=: H>M >C9JHIG>:H L: 8DCH>9:G 6G: I=: >C9JHIG>:H
L>I= =><=:HI B6G@:I 86E>I6A>O6I>DC ;DG L=>8= 96I6 6G: 6K6>A67A: ;DG 6AA I=: 8DJCIG>:H
6C9 DK:G I=: :CI>G: H6BEA:	 $DD@>C< 6I I=: G:6A>O:9 :M8:HH G:IJGCH 6H>8 %6I:G>6AH
6C9  :6AI=86G: 6G: I=: 7:HI E:G;DGB>C< H:8IDGH L>I= I=: A6II:G >C9JHIGN H=DL>C< 6AHD
I=: ADL:HI HI6C96G9 9:K>6I>DC	 !C I:GBH D; 8DGG:A6I>DC H=DLC >C (6C:A  6AA H:8IDGH
6G: EDH>I>K:AN 8DGG:A6I:9 6BDC< I=:BH:AK:H 7JI I=:  :6AI=86G: >C9JHIGN >H G:A6I>K:AN
A:HH 8DGG:A6I:9 L>I= I=: DI=:G H:8IDGH	 ,=: >C6C8>6AH H:8IDG >H I=: >C9JHIGN L>I=
I=: =><=:HI B6G@:I 86E>I6A>O6I>DC >C I=: :JGD 6G:6 >C9:M 6C9 >C I=: 8DJCIGN >C9>8:H
6AI=DJ<= H><C>P86CI 9>V:G:C8:H :M>HI 6BDC< 8DJCIG>:H	
 &)#+#% +,.%-,
!C I=>H H:8I>DC L: 9>H8JHH I=: :HI>B6I>DC G:HJAIH ;DG I=: 8DC9>I>DC6A !(%6 C 9L :
8DBE6G: I=:B L>I= I=: PC9>C<H D7I6>C:9 L=:C :HI>B6I>C< I=: HI6I>8 (%	 /:
G:HIG>8I I=: :HI>B6I>DC D; I=: !(% ID I=: 86H: L>I= 6 8DBBDC HI6I: K6G>67A: 68GDHH
8DJCIG>:H 7JI L: 8DCH>9:G 9>V:G:CI H:8IDGHE:8>P8 ;68IDGH	
HI>B6I>DC G:HJAIH 6G: EG:H:CI:9 >C ILD 9>V:G:CI HJ7H:8I>DCH	 >GHI L: G:EDGI I=:
G:HJAIH G:A6I>K: ID I=: :HI>B6I>DC D; 8DJCIGN G>H@ EG:B>6 ;DG I=: HI6I>8 6C9> C I : G I : B 
EDG6A (% L>I= 6 8DBBDC HI6I: K6G>67A: >C A>C: L>I= :FJ6I>DCH  6C9 	 (G>8:H
D; G>H@ 6G: PGHI @:EI 8DCHI6CI 6AI=DJ<= L: >C8AJ9: 6 I>B: 9JBBN >C 8DGG:HEDC9:C8:
J: ID HE68: 8DCHIG6>CIH L: 9D CDI G:EDGI HJBB6GN HI6I>HI>8H G:A6I>K: ID :68= H:8IDG >C :68= D;
I=: PK: 8DJCIG>:H	
,=:H: >C9JHIG>:H 6G: 8=DH:C 6BDC< I=: I:C $"-,-+(" 1$"2-01 6H 9:PC:9 7N ,=DBHDC >C6C8>6A
6I6HIG:6B	
HI>B6I:H 86C 7: 86GG>:9 DJI JH>C< 9>V:G:CI HI6I: K6G>67A:H ;DG :68= 8DJCIGN H:: H:8I>DCH 

6C9 	  DL:K:G I=>H 8=D>8: H><C>P86CIAN >C8G:6H:H I=: 9>B:CH>DC6A>IN D; I=: HNHI:B 6C9 B6@:H
>I 8DBEJI6I>DC6AAN 9>U8JAI	 I I=: H6B: I>B: I=: 8DCK:G<:C8: D; >CI:G:HI G 6 I : H6 8 G D H H8 D J C I G > : H
7:ADC<>C< ID I=: %- DK:G I=: H6BEA: E:G>D9H ?JHI>;N I=: 69DEI>DC D; 6 8DBBDCH I 6 I :K 6 G > 6 7 A : 	20
ECB
Working Paper Series No 913
June 2008
L>I= I=: >CIGD9J8I>DC D; I=: :JGD >C "6CJ6GN  6C9 I=:C BD9:AA:9 L>I= 6 #6AB6C
PAI:G L=>8= 6AADLH I=:B ID K6GN DK:G I>B:	 /=:C H=DL>C< I=: G:HJAIH D; I=: :HI>B6
I>DC D; I=: !(% L: 9:8DBEDH: I=: IDI6A EG:B>JB >CID 6 B6G@:I 6C9 >CI:GI:BEDG6A
EG:B>JB 6C9 EGDK>9: HDB: >CIJ>I>DC 7:=>C9 I=: D7H:GK:9 E6II:GCH	 ,=>H H:ID ;G : 
HJAIH 8DGG:HEDC9H ID I=: PGHIHI:E :HI>B6I>DC	 /: 6AHD 8DC9J8I 6 GD7JHIC:HH 8=:8@
ID I:HI L=:I=:G LDGA9 ;68IDGH CDI 86EIJG:9 7N I=: :JGD 6G:6 B6G@:I EDGI;DA>D= 6 K :
:MEA6C6IDGN EDL:G ;DG :FJ>IN G:IJGCH	
!C I=: H:8DC9 HJ7H:8I>DC L: G:EDGI I=: :HI>B6I:9 (,#31207 0(1) .0$+(  ;DG I=: HI6I>8
6C9 >CI:GI:BEDG6A (% L>I= 6 8DBBDC HI6I: K6G>67A: >C A>C: L>I= :FJ6I>DCH 
6C9 	 /: 6AHD :HI>B6I: >C9JHIGN G>H@ EG:B>6 L>I= 6 8DBBDC >CI:GI:BEDG6A ;68IDG
6C9 6C >C9JHIGNHE:8>P8 ;68IDG 6H >C :FJ6I>DC 	 ,=>H H:I D; G:HJAIH 8DGG:HEDC9H ID
I=: H:8DC9HI:E :HI>B6I>DC 6C9 6H HJ8= :68= :FJ6I>DC 6AHD >C8AJ9:H 6 8DJCIGNHE:8>P8
G>H@ ;68IDG	
 ,-#&-#(' (  (.'-+2 *.#-2 )+&#
,67A:  H=DLH I=: :HI>B6I>DC G:HJAIH D; :FJ6I>DCH  6C9  ?D>CIAN ;DG 6AAP K :8 D J C 
IG>:H 6C9 I=: :JGD 6G:6 B6G@:I	 ,=: PGHI ILD 8DAJBCH D; (6C:A  G:EDGI I=: :HI>B6I:H
;DG I=: EG>8:H D; G>H@ 6C9 I=: G:A6I>K: HI6C96G9 :GGDGH ;DG I=: HI6I>8 6C9 >CI:GI:BEDG6A
(% G:HE:8I>K:AN	 AA I=: :HI>B6I:9 *  E6G6B:I:GH CDI G:EDGI:9 >C I=: I6
7A: 6G: =><=AN H><C>P86CI HJEEDGI>C< I=: E6G6B:I:G>O6I>DC D; I=: K6G>6C8:8DK6G>6C8:
B6IG>M L: EGDEDH:	

,=: :HI>B6I:9 8D:U8>:CI ;DG I=: B6G@:I EG>8: D; G>H@ 
 >H HI6I>HI>86AAN H><C>P
86CI >C 7DI= BD9:AH	 >V:G:CIAN ;GDB EG:K>DJH 6EEGD68=:H H:: I=: G:;:G:C8:H G:EDGI:9
>C H:8I>DC 	
 L: 9D CDI >BEDH: 6CN CDCC:<6I>K>IN 8DCHIG6>CIH 6C9
DG 6 ;JC8I>DC6A
HIGJ8IJG: DC I=: EG>8: D; B6G@:I G>H@	 &:K:GI=:A:HH I=: :HI>B6I: D; I=: B6G@:I EG>8:
D; G>H@ >H 6AL6NH EDH>I>K: I=JH 8DCH>HI:CI L>I= I=: >CI:GEG:I6I>DC D;  6 H6G > H @6 K : G 
H>DC 8D:U8>:CI	 H ;DG I=: 8D:U8>:CI D; I=: >CI:GI:BEDG6A G>H@ 
 >I IJGCH DJI ID
7: C:<6I>K: 6C9 H><C>P86CIAN EG>8:9 6I  8DCP9:C8: A:K:A	 ,=: >CIGD9J8I> D CD ;I = :
9JBBN K6G>67A: >C 8DGG:HEDC9:C8: L>I= I=: >CIGD9J8I>DC D; I=: :JGD >C "6CJ6GN 
>C 7DI= BD9:AH 9D:H CDI EDHH:HH :MEA6C6IDGN EDL:G HJ<<:HI>C< I=6I I=: I>B:K6GN>C<
E6II:GCH D; I=: EG>8:H D; G>H@ 86CCDI 7: 9:H8G>7:9 H6I>H;68IDG>AN >BEDH>C< 6 DC:I>B:
HIGJ8IJG6A 8=6C<:	

:;DG: EGD8::9>C< ;JGI=:G L: I:HI L=:I=:G LDGA9 ;68IDGH CDI :C8DBE6HH:9 >C I=:
:JGD 6G:6 :FJ>IN B6G@:I EDGI;DA>D 6V:8I G>H@ EG:B>6 6C9 I=JH >; DJG ILD;68IDG BD9:A
H=DJA9 7: :MI:C9:9 ID >C8AJ9: 6C 699>I>DC6A ;68IDG	 /: 8DCHIGJ8I I=>H 699>I>DC6A

(6G6B:I:G :HI>B6I:H G:A6I>K: ID I=: *  EGD8:HH:H 6G: 6K6>A67A: ;GDB I=: 6JI=DGH JEDC G:
FJ:HI	

,D H6K: HE68: L: 9D CDI G:EDGI I=: G:HJAIH D; I=: :HI>B6I>DC D; 7DI= BD9:AH L>I= 9JBBN K6G>67A:H	21
ECB
Working Paper Series No 913
June 2008
;68IDG ID 7: DGI=D<DC6A ID I=: :JGD 6G:6 B6G@:I EDGI;DA>D 7N G:<G:HH>C< I=: G:IJGCH
D; 6 LDGA9 B6G@:I EDGI;DA>D DC I=: G:IJGCH DC I=: :JGD 6G:6 B6G@:I EDGI;DA>D 6C9 JH:
I=: G:H>9J6AH ;GDB I=>H G:<G:HH>DC 6H 6 C:L G>H@ ;68IDG	

 &:MI L: :HI>B6I: I=: (%
6C9 I=: !(% L>I= I=>H 699>I>DC6A EG>8>C< ;68IDG	 ,=: G:HJAIH D; I=:H: :HI>B6I>DCH
6G: H=DLC >C I=: I=>G9 6C9 ;DJGI= 8DAJBC D; (6C:A  D; ,67A: 	 !C I=: HI6I>8 (%
I=: 699>I>DC6A G>H@ ;68IDG >H CDI EG>8:9 H>C8: I=: 8D:U8>:CI 6HHD8>6I:9 ID> I 
 >H
CDI H><C>P86CI	 /=:C L: :HI>B6I: 6C !(% L>I= I=: 699>I>DC6A G>H@ ;68IDG L: PC9
I=6I CD ;68IDG >H HI6I>86AAN EG>8:9	 ,=>H >CQ6I>DC >C I=: K6G>6C8: D; I=: :HI>B6IDGH 86C
7: G:A6I:9 ID I=: >C8AJH>DC D; >GG:A:K6CI K6G>67A:H 6H H=DLC ;DG >CHI6C8:> C G : : C :

	 ,=: G:HJAIH 9D CDI 8=6C<: L=:C L: >C8AJ9: 9JBBN K6G>67A:H CDI H=DLC	
'K:G6AA I=:H: PC9>C<H HJ<<:HI I=6I C:<A:8I>C< 699>I>DC6A LDGA9G:A6I:9 ;68IDGH 9D:H
CDI A:69 ID B>HHE:8>P86I>DC D; DJG :BE>G>86A BD9:A	

(6C:A  6C9  G:EDGI HDB: 9>6<CDHI>8 I:HI HI6I>HI>8H DC I=: G:H>9J6AH D; I=: BD9:AH	
,=: >C8AJH>DC D; 6C >CI:GI:BEDG6A ;68IDG >BEGDK:H I=: E:G;DGB6C8: D; I=: BD9:A 6H
G:Q:8I:9 >C I=: =><=:G K6AJ:H D; I=: $D<A>@:A>=DD9 ;JC8I>DC ;DG I=: !(% L>I= G:HE:8I
ID I=: HI6I>8 (%	
&:MI L: :HI>B6I: 7DI= BD9:AH L>I= I>B:K6GN>C< EG>8:H D; G>H@ JH>C< 6 #6AB6C
PAI:G B:I=D9DAD<N	 ,=>H 6EEGD68= 688DBBD96I:H 6 EDHH>7AN <G69J6A >C8DGEDG6I>DC
>C B6G@:I E6GI>8>E6CIHR :ME:8I6I>DCH D; I=: >BE68I D; I=: :JGD 7:;DG: "6CJ6GN 	
,=: G:HJAIH D; I=: :HI>B6I>DC D; I=: I>B:K6GN>C< EG>8:H D; G>H@ L=>8= L: BD9:A
6H 6C 6JIDG:<G:HH>K: EGD8:HH D; DG9:G DC: 6C9 :HI>B6I: L>I= 6 #6AB6C PAI:G H::
I=: HNHI:B D; :FJ6I>DCH 
 D; 6EE:C9>M  6G: H=DLC >C ,67A:  (6C:A 	
 ,=:
6JIDG:<G:HH>K: 8D:U8>:CI >H H><C>P86CI DCAN ;DG I=: >CI:GI:BEDG6A EG>8: D; G>H@ 

L=>A: ;DG I=: B6G@:I EG>8: D; G>H@ 
 I=:G: >H CD :K>9:C8: D; I>B: K6G>6I>DC	
 ,=:
AD< A>@:A>=DD9 ;JC8I>DC K6AJ:H 6C9 I=: G:H>9J6A 9>6<CDHI>8H 6G: G:EDGI:9 >C (6C:A 	
><JG:  EADIH I=: :KDAJI>DC D; I=: B6G@:I 6C9 >CI:GI:BEDG6A EG>8:H D; G>H@ DK:G I>B:	
 >H HI67A: 6C9 >IH :HI>B6I: 8=6C<:H K:GN A>IIA: L=:C I=: (% CDI H=DLC >C
I=: P<JG: DG I=: !(% >H JH:9	 'C I=: 8DCIG6GN 
 I=: EG>8: D; >CI:GI:BEDG6A
G>H@ :M=>7>I 6 =><= KDA6I>A>IN 6C9 >I >H 6ABDHI 6AL6NH C:<6I>K: 8DCH>HI:CI L>I= I=:
8D:U8>:CI :HI>B6I:9 >C 6C !(% L>I= PM:9 EG>8:H D; G>H@ 6H H=DLC >C ,67A: 	
 

,=: LDGA9 :FJ>IN B6G@:I >C9:M >H ;GDB ,=DBHDC >C6C8>6A 6I6HIG:6B	

H 6 GD7JHIC:HH 8=:8@ L: =6K: 6AHD JH:9 I=: -+ HID8@ B6G@:I 6H 6 EGDMN ;DG I=: 699>I>DC6A <AD76A
;68IDG 6C9 D7I6>C:9 I=: H6B: FJ6A>I6I>K: G:HJAIH	

J: ID HE68: 8DCHIG6>CIH L: DCAN G:EDGI G:HJAIH G:A6I>K: ID I=: >CI:GI:BEDG6A (%	 HI>B6I:H D;
I=: I>B:K6GN>C< B6G@:I EG>8: D; G>H@ ;DG I=: HI6I>8 (% 6G: FJ6A>I6I>K:AN H>B>A6G ID I=DH: D7I6>C:9
;DG I=: >CI:GI:BEDG6A BD9:A 6C9 6G: 6K6>A67A: ;GDB I=: 6JI=DGH JEDC G:FJ:HI	

,=: K6G>6C8:H D; I=: 8D:U8>:CIH 86CCDI 7: :HI>B6I:9 L>I= EG:8>H>DC	 &DI: I=6I >; I=: EG>8:H D;
G>H@ 6G: :HI>B6I:9 L>I= 6 L=>I: CD>H: EGD8:HH I=: :HI>B6I>DC D; I=: K6G>6C8:H >H =><=AN H><C>P86CI	22
ECB
Working Paper Series No 913
June 2008
K6GN>C< RH ;DG :68= 8DJCIGN 6C9 ;DG I=: :JGD 6G:6	 !C :68= 8=6GI I=: B6G@:I EG:B>JB
!%"
"  	 I=: >CI:GI:BEDG6A EG:B>JB !%"
'  	 6C9 I=:
IDI6A EG:B>JB L=>8= >H <>K:C 7N I=: HJB D; ILD 6G: 9>HEA6N:9	 ,=: H6B: 7GD69
G:HJAIH =DA9 ;DG 6AA 8DJCIG>:H	 />I= G:<6G9 ID I=: B6G@:I G>H@ 8DBEDC:CI >I= 6 H7 : : C
G:A6I>K:AN HI67A: JE ID B>9 L=:C >I HI6GI:9 ID >C8G:6H: >C 8DGG:HEDC9:C8: L>I=
I=: H>6C 6C9 I=: *JHH>6C 8G>H:H ID G:68= 6 E:6@ 6=:69 D; I=: 7JGHI D; I=: HID8@
B6G@:I 7J77A:	 $6I:G DC I=: B6G@:I EG:B>JB G:68=:9 6 =>HIDG>86A =><= 6I I=:: C 9
D; 

 L=:C I=: 688DJCI>C< H86C96AH HJGGDJC9>C< 8DBE6C>:H 7DI= >C I=: -+ 6C9 >C
JGDE: >C8G:6H:9 I=: HNHI:B6I>8 G>H@ D; :FJ>IN 6H E:G8:>K:9 7N >CK:HIDGH	
,=: 8DCIG>7JI>DC D; I=: >CI:GI:BEDG6A 8DBEDC:CI >H 6ABDHI 6AL6NH C:<6I>K: >B
EAN>C< I=6I DC 6K:G6<: I=: EG:B>JB 9J: ID =:9<>C< 9:B6C9 =6H 8DCIG>7JI:9 ID
ADL:G I=: DK:G6AA :FJ>IN EG:B>JB	
 H :MEA6>C:9 I=: >CI:GI:BEDG6A ;68IDG 86C 7:
>CI:GEG:I:9 6H 6 .-02%-*(- '$#&(,& 6<6>CHI 69K:GH: 8=6C<:H >C >CK:HIB:CI DEEDGIJC>
I>:H	 ,=>H ;68IDG >H G:A6I:9 ID I=: HI::EC:HH D; I=: N>:A9 8JGK: 6C9 >C E6GI>8JA6G ID I=:
G:A6I>K: A:K:A D; ADC< 6C9 H=DGI >CI:G:HI G6I:H	
,=: A:K:A D; ADC<I:GB G6I:H >H 9:I:GB>C:9 7N >CQ6I>DC 6C9 :8DCDB>8 <GDLI= :M
E:8I6I>DCH	  ;6KDG67A: :8DCDB>8 DJIADD@ H=DJA9 A:I >CK:HIDGH 9:8G:6H: I=: EG:B>JB
I=:N 9:B6C9 ID =DA9 :FJ>I>:H	 DG :M6BEA: >C  I=: D88JGG:C8: D; I=: S>C
Q6I>DC H86G:T 6C9 I=: HJ7H:FJ:CI 8G>H:H >C I=: 7DC9 B6G@:I 9GDK: >CK:HIDGH 6L6N
;GDB ADC<I:GB 7DC9H 6C9 86JH:9 I=: N>:A9 8JGK: ID HI::E:C H><C>P86CIAN	 I I=>H
I>B: >CK:HIDGH K6AJ:9 :FJ>IN 6H 6 <DD9 =:9<: 6<6>CHI >CQ6I>DC 6C9 L:G: G:69N ID =DA9
:FJ>I>:H 6I 6 ADL:G :ME:8I:9 EG:B>JB	 DCK:GH:AN H>C8: I=: 7:<>CC>C< D; I=: PC6C
8>6A IJGBD>A IG><<:G:9 7N I=: -+ HJ7EG>B: 8G>H:H >C I=: HJBB:G D; 
 >C8G:6H:9
<AD76A JC8:GI6>CIN 6C9 HJ7H:FJ:CI SQ><=I ID FJ6A>INT 9GDK: ;JC9H 6L6N ;GDBI = :H I D 8 @
B6G@:IH IDL6G9H I=: 7DC9 B6G@:IH L=>8= G:HJAI:9 >C 6 C:<6I>K: 8DK6G>6C8: 7:IL::C
:FJ>IN G:IJGCH 6C9 I=: >CI:GI:BEDG6A ;68IDG	 H 6 8DCH:FJ:C8: DK:G I=: A6HI BDCI=H
D; I=: H6BEA: I=: =:9<>C< 8DBEDC:CI =6H 7::C EDH>I>K:AN 8DCIG>7JI>C< ID I=: :FJ>IN
EG:B>JB	

,=: A:K:A D; H=DGII:GB >CI:G:HI G6I:H >H 9>G:8IAN G:A6I:9 ID I=: BDC:I6GN EDA>8N 9:
8>H>DCH D; 8:CIG6A 76C@H	 ,=: A:K:A D; >CI:G:HI G6I:H 9:8>9:9 7N 8:CIG6A 76C@H >CQJ:C8:
I=: EG>8: D; :FJ>I>:H 6C9 I=:G:;DG: I=: :FJ>IN EG:B>JB I=GDJ<= H:K:G6A 8=6CC:AH ;DG
>CHI6C8: K>6 6 HJ7HI>IJI>DC :V:8I 7:IL::C H=DGII:GB <DK:GCB:CI 7DC9H 6C9 :FJ>I>:H

/>I=>C I=: :JGD 6G:6 C6I>DC6A 7DC9 N>:A9H =6K: 8DCK:G<:9 ID I=: :GB6C N>:A9H L=>A: 6EEGD68=
>C< I=: >CIGD9J8I>DC D; I=: :JGD >C 	 ,=:G:;DG: I=: K6G>6C8: :MEA6>C:9 7N I=: EG>C8>E6A 8DBEDC:CI
>C8G:6H:H 6;I:G 	 ,=>H >BEA>:H I=6I I=: EG>8>C< E:G;DGB6C8: D; I=: >CI:GI:BEDG6A ;68IDG =6H >C
8G:6H:9 DK:G I=: H:8DC9 E6GI D; I=: H6BEA: G:Q:8I>C< I=: =><=:G HNC8=GDC>H6I>DC D; B6G@:I 8N8A:H
68GDHH 8DJCIG>:H	

&DI: I=6I >C G:8:CI BDCI=H I=: C:<6I>K: >CI:GI:BEDG6A EG>8: D; G>H@ H:: P<JG:  6C9 I=:
C:<6I>K: 8DK6G>6C8: <:C:G6I: 6 EDH>I>K: EG:B>JB	
><JG: 
 EADIH I=: L::@AN :FJ>IN EG:B>6 :HI>B6I:9 L>I= I=: !(% 6C9 I>B:23
ECB
Working Paper Series No 913
June 2008
I=: 9>H8DJCI>C< D; I=: ;JIJG: HIG:6B D; :ME:8I:9 9>K>9:C9H I=: H=::G A>FJ>9>IN I=:N
EGDK>9: ID I=: HNHI:B :I8	 ,NE>86AAN 6 9:8G:6H: >C H=DGII:GB G6I:H I:C9H ID <:C:G
6I: 6C >C8G:6H: >C :FJ>IN EG>8:H 6C9 6 G:9J8I>DC >C :FJ>IN EG:B>6 H:: ;DG >CHI6C8:




 ;DG :M6BEA: I=:
+ 0)$2 .0$+(3+ I:C9:9 ID 7: K:GN =><= 7:86JH: D; I=: D88JGG:C8: D; I=: 688DJCI>C<
H86C96AH >C I=: -+ 6C9 >C JGDE:	  DL:K:G 6I I=: H6B: I>B: I=: 688DBBD96I>K:
BDC:I6GN EDA>8N HI6C8: D; 8:CIG6A 76C@H 8DJEA:9 L>I= EDH>I>K: :ME:8I6I>DCH D; :8D
CDB>8 <GDLI= L=>8= I=: >CI:GI:BEDG6A ;68IDG HJ7HJB:H 8DCIG>7JI:9 >C ADL:G>C< I=:
IDI6A :FJ>IN EG:B>JB	
,=: 9>H6<<G:<6I>DC 7:IL::C B6G@:I 6C9 >CI:GI:BEDG6A G>H@ 6I I=: 8DJCIGN A:K:A
>H 7GD69AN H>B>A6G ID I=: DC: D7I6>C:9 ;DG I=: :JGD 6G:6	 ,=: :FJ>IN EG:B>JB 6;I:G
I=: >CIGD9J8I>DC D; I=: H>C<A: 8JGG:C8N ;DAADLH 6 K:GN H>B>A6G E6I= >C 6AA I=: 8DJCIG>:H
8DCH>9:G:9	 !C :6GA>:G E:G>D9H HDB: 9>V:G:C8:H 6G: CDI67A: >C E6GI>8JA6G 8DC8:GC>C<
I=: >BE68I D; I=: >CI:GI:BEDG6A EG:B>JB >C !I6AN 6C9 >C +E6>C 9JG>C< I=: 
8G>H:H	
'K:G I=: :CI>G: H6BEA: I=: 6K:G6<: B6G@:I 6C9 >CI:GI:BEDG6A EG:B>6 6G: 9>V:G:CI
>C H><C 6H L:AA 6H >C H>O:	 /=>A: I=: B6G@:I EG:B>6 I:C9H ID 7: :8DCDB>86AAN H><
C>P86CI L>I= 6C 6CCJ6A 6K:G6<: D; 6GDJC9 	 I=: >CI:GI:BEDG6A EG:B>JB> HD C
6K:G6<: C:<6I>K: 6C9 8ADH: ID  >C 67HDAJI: K6AJ:	  DL:K:G 6H 9>H8JHH:9 67DK: I=:
>CI:GI:BEDG6A G>H@ EG:B>JB =6H 7::C A6G<: >C HDB: E:G>D9H 6C9 I=: >CIGD9J8I>DC D;
6C >CI:GI:BEDG6A EG>8>C< ;68IDG >BEGDK:H I=: E:G;DGB6C8: D; I=: BD9:A	
 ,-#&-#(' (  #'.,-+2 *.#-2 )+&#
H 9>H8JHH:9 >C H:8I>DC 
 :HI>B6I>DC >H 86GG>:9 DJI >C ILD HI:EH	 ,=: B6G@:I6 C 9
>CI:GI:BEDG6A EG>8:H D; G>H@ I=: G:A:K6CI :GGDG I:GBH 6C9 H:8DC9 BDB:CI E6G6B:I:GH
:HI>B6I:9 >C I=: PGHI HI:E 6G: I=:C JH:9 >C I=: H:8DC9 HI:E :HI>B6I>DC L=:G: >C9JHIGN
EG:B>6 >C :68= 8DJCIGN 6G: :K6AJ6I:9	
,67A:  G:EDGIH I=: 8D:U8>:CIH D; I=: 8DJCIGN EG>8:H D; G>H@ 
 L=:C :HI>B6I>C<
>C9JHIGN EG:B>6 ;DG H>M H:8IDGH >C :68= 8DJCIGN	
 (6C:A  H=DLH I=:H: 8D:U8>:CIH
L=:C >C9JHIGN EG:B>6 6G: :HI>B6I:9 JH>C< 6 (% 6H >C :FJ6I>DC  6C9 I=: B6G@:I
EG>8: D; G>H@ 
 =6H 7::C :HI>B6I:9 >C I=: PGHI HI:E	 ,=: 8D:U8>:CI D; I=: 8DJCIGN
G>H@ ;68IDG >H C:K:G HI6I>HI>86AAN H><C>P86CI 7:;DG: I=: >CIGD9J8I>DC D; I=: H>C<A: 8JG
G:C8N 6C9 >I 7:8DB:H H><C>P86CI ;DG ILD 8DJCIG>:H :GB6CN 6C9 I=: &:I=:GA6C9H
6;I:G "6CJ6GN 	 DG 6AA 8DJCIG>:H I=: K6AJ: D; I=: 8D:U8>:CI >C8G:6H:H 6;I:G I=:

,=: :HI>B6I:H D; I=: 8DJCIGN EG>8:H D; G>H@ L>I= 6 #6AB6C PAI:G 9D CDI H=DL 6CNH > < C > P 8 6 C I
9NC6B>8H	 ,=:G:;DG: L: DCAN G:EDGI G:HJAIH D7I6>C:9 L>I= PM:9 EG>8:H D; G>H@ 6C9 6 9JBBN K6G>67A:
>C 8DGG:HEDC9:C8: L>I= I=: >CIGD9J8I>DC D; I=: :JGD >C "6CJ6GN 	24
ECB
Working Paper Series No 913
June 2008
>CIGD9J8I>DC D; I=: :JGD	 ,=:G:;DG: I=:H: G:HJAIH LDJA9 HJ<<:HI I=6I I=: >BEDGI6C8:
D; 8DJCIGN ;68IDGH =6H >C8G:6H:9 DK:G I=: A6HI ;:L N:6GH 6C9 I=6I I=: :JGD 6G:6 :FJ>IN
B6G@:I =6H 7:8DB: BDG: H:<B:CI:9	
 DL:K:G I=: DJI8DB: 8=6C<:H >; L: >CIGD9J8: 6C >CI:GI:BEDG6A EG>8>C< ;68IDG 6C9
:HI>B6I: 6C !(%	 (6C:A  H=DLH :HI>B6I:H 8DGG:HEDC9>C< ID :FJ6I>DC 	 <6>C
:HI>B6I:H ;DG I=: B6G@:I 6C9 I=: >CI:GI:BEDG6A EG>8:H D; G>H@ 6G: D7I6>C:9 >C I=: PGHI
HI:E	 !C I=>H ;G6B:LDG@ I=: 8DJCIGN EG>8: D; G>H@ 
 >H C:K:G HI6I>HI>86AAN H><C>P86CI
:M8:EI ;DG :GB6CN 7:;DG: I=: >CIGD9J8I>DC D; I=: :JGD	 !C 699>I>DC I=: 8DJCIGN
EG>8:H D; G>H@ 6A7:>I CDI H><C>P86CI 9:8G:6H: >C K6AJ: ;DG ;DJG D; I=: PK: 8DJCIG>:H	 ,=:
>CQJ:C8: D; I=: 8DJCIGN ;68IDG >H HJ7HJB:9 7N I=: >CI:GI:BEDG6A ;68IDG I=>H >BEA>:H
I=6I DB>II>C< I=: >CI:GI:BEDG6A ;68IDG 86C A:69 ID :GGDC:DJH 8DC8AJH>DCH G:<6G9>C<
PC6C8>6A >CI:<G6I>DC	 /=:C ADD@>C< 6I HID8@ G:IJGC 8DBDK:B:CIH ;DG I=: 8DG: -
8DJCIG>:H DJG G:HJAIH 6G: FJ6A>I6I>K:AN 8DCH>HI:CI L>I= I=DH: D7I6>C:9 7N :@6:GI
 D9G>8@ 6C9 2=6C< 
	
 ,=: HIJ9N 6G<J:H I=6I I=: >C8G:6H:9 8DGG:A6I>DC 6BDC<
I=:H: 8DJCIG>:H >H 8DCH>HI:CI L>I= 6 EGD8:HH D; <AD76A >CI:<G6I>DC L=>8= EDHH>7AN HI6GI:9
>C I=: B>9H L>I= I=: 67DA>I>DC D; 86E>I6A 8DCIGDAH	 (6C:A  H=DLH HJBB6GN
HI6I>HI>8H 6C9 9>6<CDHI>8H ;DG I=: G:H>9J6AH D; I=: !(% :HI>B6I>DC	
+>C8: I=: >BE68I D; 8DJCIGN ;68IDGH >H CDI HI6I>HI>86AAN H><C>P86CI I=: 9:8DBEDH>
I>DC D; I=: IDI6A :FJ>IN EG:B>6 6I I=: >C9JHIGN A:K:A 7:IL::C B6G@:I 6C9 >CI:GI:BED
G6A EG:B>6 >H FJ6A>I6I>K:AN H>B>A6G ID I=: 9:8DBEDH>I>DC D7H:GK:9 ;DG 8DJCIGN EG:B>6	
%DG:DK:G >C9JHIGN EG:B>6 :M=>7>I 6C 6C6AD<DJH E6II:GC 68GDHH 8DJCIG>:H6 A I = D J < =
I=:G: 6G: 9>V:G:C8:H 68GDHH H:8IDGH	 K:C I=DJ<= I=: B6G@:I EG:B>JB G:B6>CH I=:
B6>C 9:I:GB>C6CI D; I=: IDI6A EG:B>JB 6I I>B:H I=: G:FJ>G:9 EG:B>JB >C 8:GI6>C
H:8IDGH >H BDG: 6V:8I:9 7N I=: >CI:GI:BEDG6A EG:B>JB	 ><JG:  H=DLH I=: 9:8DB
EDH>I>DC 7:IL::C B6G@:I >CI:GI:BEDG6A 6C9 8DJCIGN EG:B>JB ;DG I=: >C6C8>6AH 6C9
 :6AI=86G: H:8IDGH >C G6C8:	 DG :M6BEA: >C 

 8DGG:HEDC9>C< ID I=: 688DJCI>C<
H86C96AH HJG;68:9 >C I=: -+ 6C9 >C JGDE: I=: B6G@:I EG:B>JB >C8G:6H:9 H><C>P86CIAN
;DG 6AA HID8@H 7JI G:A6I>K:AN BDG: ;DG HID8@H 7:ADC<>C< ID I=: >C6C8>6AH >C9JHIGN I=6C
ID I=:  :6AI=86G: >C9JHIGN	 ,=: >CI:GI:BEDG6A ;68IDG 6I I=6I I>B: :M:GI:9 9DLCL6G9
EG:HHJG: DC I=: DK:G6AA EG:B>JB 7JI >IH :V:8I L6H BDG: H><C>P86CI ;DG :FJ>I>:H 7:
ADC<>C< ID I=:  :6AI=86G: H:8IDG L=>8= L:G: E:G8:>K:9 ID 7: 6 <DD9 =:9<: 9JG>C< I=:
B6G@:I IJG7JA:C8:	
>C6AAN >C A>C: L>I= :FJ6I>DC  >C I=: 86H: D; 6 8DBBDC HI6I: K6G>67A: L:
:HI>B6I: H:8IDG G:IJGCH 699>C< 6C >C9JHIGNHE:8>P8 ;68IDG >C 699>I>DC ID B6G@:I

,=>H <GDJE D; 8DJCIG>:H >C8AJ9: :A<>JB G6C8: :GB6CN !I6AN 6C9 I=: &:I=:GA6C9H	25
ECB
Working Paper Series No 913
June 2008
B6I:9 L>I= I=>H ;DJG;68IDG BD9:A 6G: G:EDGI:9 >C ,67A: 	 %DHI D; I=: :HI>B6I:9
EG>8:H D; G>H@ 6G: CDI HI6I>HI>86AAN H><C>P86CI I=JH HJEEDGI>C< I=: JH: D; I=: !(%
L>I= ILD ;68IDGH 6AHD 6I >C9JHIGN A:K:A	  DL:K:G I=:G: 6G: HDB: 9>V:G:C8:H 68GDHH
8DJCIG>:H	 !I6AN 6C9 I=: &:I=:GA6C9H 6G: I=: B6G@:IH L=:G: BDG: D;I:C I=: H:8IDG6A
EG>8:H D; G>H@ 6G: EG>8:9	 !C E6GI>8JA6G >C !I6AN I=: 8D:U8>:CI D; I=: !C9JHIG>6AH H:8IDG
>H 6AL6NH H><C>P86CI 6C9 I=: EG>8: D; G>H@ ;DG I=: DCHJB:G DD9H 6C9 I=:  :6AI=86G:
H:8IDGH 6G: H><C>P86CI 6;I:G "6CJ6GN 	 !C I=: &:I=:GA6C9H I=: 8D:U8>:CI ;DG I=:
6H>8 %6I:G>6AH >H 6AL6NH H><C>P86CI 6H L:AA 6H I=: EG>8: D; G>H@ ;DG I=: >C6C8>6AH
>C9JHIGN 6;I:G I=: >CIGD9J8I>DC D; I=: :JGD	 ,=: >C8AJH>DC D; 6C >C9JHIGNHE:8>P8 HI6I:
K6G>67A: >BEGDK:H I=: E:G;DGB6C8: D; I=: !(% ;DG H:8IDG G:IJGCH 6H H=DLC >C I=:
K6AJ: D; I=: AD< A>@:A>=DD9 ;JC8I>DC G:EDGI:9 >C ,67A: 	
	 
('%.,#(',
!C I=>H 6GI>8A: L: :HI>B6I: :FJ>IN EG:B>6 6I 8DJCIGN 6C9 >C9JHIGN A:K:A ;DG PK: :JGD
6G:6 B6G@:IH G6C8: :GB6CN !I6AN I=: &:I=:GA6C9H 6C9 +E6>C	 /: JH: 6 8DC
9>I>DC6A >CI:GI:BEDG6A (% 6ADC< I=: A>C:H D; %:GIDC  L=:G: 7:H>9:H I=:
IG69>I>DC6A B6G@:I EDGI;DA>D L: 6AHD >C8AJ9: 6 =:9<>C< EDGI;DA>D 6H 6C 699>I>DC6A
EG>8>C< ;68IDG	 /: 8DBEJI: 6 8DBBDC >CI:GI:BEDG6A G>H@ ;68IDG 7N I6@>C< I=:P G H I
EG>C8>E6A 8DBEDC:CI ;GDB I=: 9>V:G:C8: 7:IL::C I=: G:IJGCH DC I:CN:6G <DK:GCB:CI
7DC9H >C :68= 8DJCIGN 6C9 I=: I=G::BDCI= JGD9:EDH>I G6I:	 ,=:G:;DG: I=>H ;68IDG
86C 86EIJG: >CK:HIDGHR :ME:8I6I>DCH 67DJI <:C:G6A B68GD:8DCDB>8 8DC9>I>DCH 6H L:AA
6H I=: >BE68I D; I=: BDC:I6GN EDA>8N HI6C8: 9:8>9:9 7N 8:CIG6A 76C@H	 /: 8DBE6G:
I=: :FJ>IN EG:B>6 :HI>B6I:9 L>I= 6C >CI:GI:BEDG6A BD9:A L>I= I=: :HI>B6I:H6 G > H > C <
;GDB 6 HI6I>8 (%	 DCH>HI:CIAN L>I= I=: G:HJAIH 6AG:69N 9D8JB:CI:9 >C I=:A > I : G 
6IJG: DJG PC9>C<H :BE=6H>O: I=6I IG69>I>DC6A (%INE: BD9:AH 86C 7: B>HEG>8:9
6C9 <:C:G6I: HEJG>DJH DJI8DB:H	
        	
L=:G:  9:CDI:H I=: G:IJGC DC 6 :JGD 6G:6 >C9JHIGN >C9:M   I=: G:IJGC DC I=: :JGD 6G:6 B6G@:I
EDGI;DA>D >C9:M 6C9  6C9  I=: G:IJGCH D; I=: H6B: >C9JHIGN  >C 8DJCIGN  6C9 G : H E : 8 I > K : A N 	
DJCIGN  6C9  6G: I=DH: L=:G: >C9JHIGN  =6H I=: =><=:HI B6G@:I 86E>I6A>O6I>DC	 DG :M6BEA: I=:
G:IJGCH DC I=: :JGD 6G:6 6H>8 %6I:G>6A H:8IDG 6G: G:<G:HH:9 DC I=: G:IJGCH DC I=: :JGD 6G:6 B6G@:I
6C9 DC I=: G:IJGCH DC I=: 6H>8 %6I:G>6AH H:8IDGH >C G6C8: 6C9 :GB6CN	 DCH>9:G>C< I=: H:8IDGH
;DG 6AA I=: PK: 8DJCIG>:H LDJA9 <:C:G6I: BJAI>8DAA>C:6G>IN	 %DG:DK:G ;DG I=: H6@: D; H>BEA>8>IN L: 9D
CDI 6HHJB: 6CN HIGJ8IJG: ;DG I=: G:H>9J6AH 	
HI>B6I:H D; B6G@:I 6C9 >CI:GI:BEDG6A EG>8:H D; G>H@ 6H L:AA 6H I=DH: G:A6I>K: ID H:8DC9 BDB:CIH
6G: 6K6>A67A: ;GDB I=: 6JI=DGH JEDC G:FJ:HI	
>CI:GI:BEDG6A 6C9 8DJCIGN G>H@H	 DJCIGN 6C9 >C9JHIGNHE:8>P8 EG>8:H D; G>H@ :HI>
!C :FJ6I>DC  I=: >C9JHIGNHE:8>P8 ;68IDG >H 86A8JA6I:9 6H I=: G:H>9J6A D; I=: G:<G:HH>DC26
ECB
Working Paper Series No 913
June 2008
I>B: 9JBBN >H >C8AJ9:9 >C 8DGG:HEDC9:C8: L>I= I=: >CIGD9J8I>DC D; I=: :JGD >C "6C
J6GN  6C9 I=:C A:I 7: I>B:K6GN>C< 688DG9>C< ID 6 #6AB6C PAI:G	 ,=>H 6EEGD68=
86C 688DBBD96I: 8=6C<:H >C EG:;:G:C8:H 7JI 6AHD 86EIJG: I=: EDHH>7>A>IN I=6I >C
K:HIDGH B6N =6K: >C8DGEDG6I:9 I=: :8DCDB>8 >BE68I D; I=: >CIGD9J8I>DC D; I=: H>C<A:
8JGG:C8N 7:;DG: 	
DG :68= 8DJCIGN L: 9:8DBEDH: >C9JHIGN G>H@ EG:B>6 >CID ;DJG 8DBEDC:CIH L=>8=
9:E:C9 DC I=: G>H@ :MEDHJG: ID > I=: :JGD 6G:6 B6G@:I G:IJGCH >> 6C >CI:GI:BEDG6A
G>H@ ;68IDG >>> I=: 8DJCIGNHE:8>P8 G:IJGCH 6C9 >K 6C >C9JHIGNHE:8>P8 ;68IDG	
/: PC9 I=6I 7DI= I=: B6G@:I 6C9 I=: >CI:GI:BEDG6A G>H@ 6G: H><C>P86CIAN EG>8:9	
'C 6K:G6<: I=: B6G@:I EG:B>JB >H I=: B6>C 9:I:GB>C6CI D; I=: IDI6A EG:B>JB6 A 
I=DJ<= 6I I>B:H I=: >CI:GI:BEDG6A EG:B>JB H><C>P86CIAN 6V:8IH I=: DK:G6AA EG:B>6
G:FJ>G:9 7N >CK:HIDGH ID =DA9 :FJ>I>:H	 DG :M6BEA: >C I=: H:8DC9 =6A; D; 

 I=: >C
I:GI:BEDG6A EG:B>JB 8DCIG>7JI:9 ID 9:8G:6H>C< I=: IDI6A EG:B>JB L=>A: I=: G:K:GH:
=6H =6EE:C:9 7:IL::C I=: HJBB:G D; 
 6C9 I=: :C9 D; I=: H6BEA: >C 8DGG:HEDC
9:C8: L>I= I=: -+ HJ7EG>B: 8G>H:H	
'JG ;G6B:LDG@ 6AHD H=:9H A><=I DC I=: 9:<G:: D; PC6C8>6A >CI:<G6I>DC 68GDHH H:8IDGH
6C9 8DJCIG>:H >C I=: :JGD 6G:6	 /=:C :HI>B6I>C< :ME:8I:9 G:IJGCH L>I= 6C !(%
8DJCIGN ;68IDGH 6G: CDI EG>8:9 HJ<<:HI>C< I=6I :JGD 6G:6 :FJ>IN B6G@:IH L:G: >CI:
<G6I:9 I=GDJ<=DJI I=: H6BEA: E:G>D9	 DCK:GH:AN L=:C I=: >CI:GI:BEDG6A ;68IDG >H
DB>II:9 HDB: 8DJCIGNHE:8>P8 EG>8:H D; G>H@ 6G: H><C>P86CI	 ,=:G:;DG: I=: 69DEI>DC D;
6 HI6I>8 BD9:A 8DJA9 A:69 ID :GGDC:DJH 8DC8AJH>DCH 8DC8:GC>C< I=: 9:<G:: D; PC6C8>6A
>CI:<G6I>DC >C 6 G:<>DC	 H ;DG >C9JHIGNHE:8>P8 ;68IDGH I=:N 6G: 6AHD <:C:G6AAN CDI
EG>8:9 6AI=DJ<= HDB: 9>V:G:C8:H :M>HI 68GDHH 8DJCIG>:H 6C9 H:8IDGH	
,=: B6G@:I 6C9 >CI:GI:BEDG6A EG>8:H D; G>H@ 6G: PGHI @:EI 8DCHI6CI 6AI=DJ<= 627
ECB
Working Paper Series No 913
June 2008
 ))'#1
 ,-#&-#(' (  -" )+#, (  +#,$ 0#-" 
%&' 3%-+ &-"((%(!2
H 9>H8JHH:9 >C I=: B6>C I:MI I=: :K6AJ6I>DC D; :FJ>IN EG:B>6 G:A>:H DC 6 ILDH I : E
:HI>B6I>DC B:I=D9DAD<N	 !C I=: PGHI HI:E L: :HI>B6I: I=: HNHI:B D; :FJ6I>DCH 
 6C9
?D>CIAN :K6AJ6I:  6C9  L>I= 6 #6AB6C PAI:G	
 !C HI6I:HE68: ;DGB I=: HNHI:B

 8DCHI>IJI:H I=: B:6HJG:B:CI :FJ6I>DCH L=>A: I=: 9NC6B>8H D; I=: RH 9:I:GB>C:
I=: IG6CH>I>DC :FJ6I>DCH	 /: 8DCK:C>:CIAN G:LG>I: I=: HNHI:B 
 >C B6IG>M CDI6I>DC
    	
 
L=:G:  9:CDI:H 6      B6IG>M 8DCI6>C>C< I=: G:A:K6CI H:8DC9 BDB:CIH 6C9
 6    K:8IDG L>I= I=: EG>8:H D; B6G@:I 6C9 >CI:GI:BEDG6A G>H@	 DG :M6BEA: >;




"  	 !%"
'  	




,=: RH 6G: BD9:AA:9 6H 6C 6JIDG:<G:HH>K: EGD8:HH D; DG9:G DC:
      
 

L=:G:   
 

 >H 6  K:8IDG D; 8DCHI6CI 8D:U8>:CIH  >H 6  9>6<DC6A B6IG>M
L>I= :A:B:CIH  6C9  DC I=: B6>C 9>6<DC6A 6C9  >H 6  K:8IDG D; :GGDG I:GBH	
 >H 6HHJB:9 ID =6K: 6 CDGB6A 9>HIG>7JI>DC L>I= O:GD B:6C 6C9 K6G>6C8:8DK6G>6C8:
B6IG>M > 	 : 	   
	
,=: #6AB6C PAI:G 6AADLH 6 G:8JGH>K: :HI>B6I: D; I=: EG>8:H D; G>H@  6C9 
688DG9>C< ID I=: ;DAADL>C< :FJ6I>DCH
    
 
	  	  
 








/: DCAN 8DCH>9:G I=: 86H: L=:G: 6 8DBBDC ;68IDG EG>8:H I=: G:IJGCH >C 6AA C6I>DC6A :FJ>IN >C9>8:H	
,=>H >BEA>:H I=6I     >	:	I=: >CI:GI:BEDG6A EG>8: D; G>H@ >H I=: H6B: ;DG 6AA 8DJCIG>:H	28
ECB
Working Paper Series No 913
June 2008























L=:G: I=: HJ7H8G>EI ST 9:CDI:H I=6I I=: I>B: $ ;DG:86HI D; I=: G:A:K6CI K6G>67A: >H
86GG>:9 DJI DC I=: 76H>H D; 96I6 D7H:GK:9 I=GDJ<= 96I: $   	 >H 6 B:6C HFJ6G:
:GGDG B6IG>M 6HHD8>6I:9 L>I= I=: ;DG:86HI D;  
 	 >H I=: ;DG:86HI :GGDG G:A6I>K: ID
:FJ6I>DC  
 >H 6 B:6C HFJ6G: :GGDG B6IG>M 6HHD8>6I:9 L>I= I=: ;DG:86HI D;  
>H I=: 8DK6G>6C8: B6IG>M D; I=: :GGDG I:GBH 	 >	:	  		
 L=>8= L: 6HHJB:
ID 7: 6 *  EGD8:HH PC6AAN :FJ6I>DCH  6C9  JE96I: I=: >C;:G:C8: DC
 6C9 	 DC I=: 76H>H D; I=: >C;DGB6I>DC 8DCI6>C:9 >C :FJ6I>DCH  6C9 
G:HE:8I>K:AN	
&DI>8: I=6I  >H 6    >9:CI>IN B6IG>M	29
ECB
Working Paper Series No 913
June 2008
 ))'#1
 -,-+& !%(% #'#,
,=: G:IJGCH DC I=: :FJ>IN B6G@:IH 6G: 86A8JA6I:9 ;GDB I=: AD76A !C9>8:H EGDK>9:9 7N
,=DBHDC >C6C8>6A 6I6HIG:6B	 ,=:H: >C9>8:H 6G: 86A8JA6I:9 6I C6I>DC6A G:<>DC6A 6C9
LDGA9 A:K:A	 DG :68= B6G@:I 6 G:EG:H:CI6I>K: H6BEA: D; HID8@H 8DK:G>C< 6 B>C>BJB
D;  D; IDI6A B6G@:I 86E>I6A>O6I>DC >H JH:9 ID 8DBEJI: I=:H: 2-2 * + 0)$2 >C9>8:H	
N 6<<G:<6I>C< B6G@:I >C9>8:H ;DG G:<>DC6A <GDJE>C<H G:<>DC6A 6C9 LDGA9 >C9>8:H 6G:
EGD9J8:9	 />I=>C :68= B6G@:I HID8@H 6G: 6AAD86I:9 ID >C9JHIG>6A H:8IDGH JH>C< I=:
HI6C96G9 ,+ AD76A A6HH>P86I>DC +NHI:B 6C9 8DCH>HI:CIAN 6AHD H:8IDG >C9>8:H 6G:
86A8JA6I:9	
,D 86A8JA6I: :FJ>IN G:IJGCH L: =6K: JH:9 I=: 2-2 * 0$230, >C9>8:H L=>8= 6G: 8DC
HIGJ8I:9 I6@>C< >CID 688DJCI I=: I=:DG:I>86A <GDLI= >C K6AJ: D; 6 H=6G: =DA9>C< HI6GI>C<
;GDB I=: 7:<>CC>C< D; I=: =>HIDGN D; I=: >C9:M 6C9 6HHJB>C< I=6I 9>K>9:C9H 6G: G:
>CK:HI:9 ID EJG8=6H: 699>I>DC6A JC>IH D; I=: HID8@	
AA >C9>8:H 6G: :MEG:HH:9 >C :JGD - 7:;DG: 	 ,=: L::@AN :M8:HH G:IJGCH
D; I=: >C9>8:H =6K: 7::C 8DBEJI:9 6H I=: 9>V:G:C8: 7:IL::C I=: G:IJGC DC I=: :FJ>IN
>C9:M 6C9 I=: I=G::BDCI= JGD9:EDH>I G6I: >C - 7:;DG:  6C9 >C :JGD 8JGG:C8N
I=:G:6;I:G 6H EJ7A>H=:9 7N I=: !+	
,D 8DCHIGJ8I I=: >CI:GI:BEDG6A ;68IDG L: =6K: JH:9 :C8=B6G@ !C9>8:H 6H EGDK>9:9
7N ,=DBHDC >C6C8>6A 6I6HIG:6B	 ,=:H: >C9>8:H 6G: 76H:9 DC H>C<A: 7DC9H	 ,=:
7DC9 8=DH:C ;DG :68= H:G>:H >H I=: BDHI G:EG:H:CI6I>K: 7DC9 6K6>A67A: ;DG I=: <>K:C
B6IJG>IN 76C9 6I :68= ED>CI >C I>B:	 :C8=B6G@H 6G: H:A:8I:9 688DG9>C< ID I=:
688:EI:9 8DCK:CI>DCH L>I=>C :68= B6G@:I	 :C:G6AAN I=: 7:C8=B6G@ >H I=: A6I:HI
>HHJ: L>I=>C I=: <>K:C B6IJG>IN 76C9 7JI 8DCH>9:G6I>DC >H 6AHD <>K:C ID A>FJ>9>IN
>HHJ: H>O: 6C9 8DJEDC	 ,=: 2-2 * 0$230, >C9>8:H L=>8= 6G: JH:9 >C I=: E6E:G I6@:
>CID 688DJCI I=: :V:8I D; G:>CK:HI>C< >CID I=: 7DC9H 6AA I=: <GDHH 8DJEDCH G:8:>K:9	30
ECB
Working Paper Series No 913
June 2008
 +',
34 9?DJIX #	 6C9 "	(	 6CI=>C: 
 SJGDE:6C >C6C8>6A !CI:<G6I>DC 6C9 F
J>IN *:IJGCH 6 ,=:DGN6H:9 HH:HHB:CIT >C 6HE6G .	 (	  6GIB6CC 6C9 '	
+A:>?E:C :9H	 '$ 0 ,1%-0+ 2(-, -% 2'$ 30-.$ , (, ,"( * 712$+ JGDE:6C
:CIG6A 6C@	
3
4 6A> ,	 	 
S,=: !CI:GI:BEDG6A *:A6I>DC :IL::C ME:8I:9 *:IJGCH 6C9
*>H@T -30, * -% (, ,"( * "-,-+("1  	
34 :@6:GI 	 6C9 	*	  6GK:N  S,>B:.6GN>C< /DGA9 %6G@:I !CI:<G6I>DCT
-30, * -% (, ,"$ 
 	
34 :@6:GI 	 *	 "	  D9G>8@ 6C9 0	 2=6C< 
 S!CI:GC6I>DC6A +ID8@ *:IJGCH
DBDK:B:CIHT B>B:D	
34 :GC6C@: 	 6C9 #	 #JIIC:G 
 S/=6I MEA6>CH I=: +ID8@ %6G@:IRH *:68
I>DC ID :9:G6A *:H:GK: (DA>8NT 
 5-0)(,& . .$0 CD 
	
34 DAA:GHA:K ,	 6C9 "	%	 /DDA9G>9<: 
 S)J6H> %6M>BJB $>@:A>=DD9 H




34 6BE7:AA "	1	 %	 $:II6J 		 %6A@>:A 6C9 1	 0J 
 S 6K: !C9>K>9J6A
+ID8@H :8DB: BDG: .DA6I>A: C BE>G>86A MEADG6I>DC D; !9>DHNC8G6I>8 *>H@T
-30, * -% (, ,"$  	
34 6GG>:G> 	 .	 GGJCO6 6C9 +	 +6G@>HH>6C 
 S!C9JHIGN *>H@ 6C9 %6G@:I





34 =DJ *	 *		 C<A: 6C9 	 #6C: 
 S'C I=: %:6HJG:B:CI D; *>H@ K:G
H>DC L>I= ,>B:.6GN>C< .DA6I>A>IN 6C9 -CD7H:GK67A: DBEDC:CI D; /:6AI=T






34 : +6CI>H 	 6C9 	 XG6G9  S!CI:GC6I>DC6A HH:I (G>8>C< 6C9 (DGI;DA>D
>K:GH>P86I>DC L>I= ,>B:.6GN>C< *>H@T -30, * -% (, ,"$ 
 
	
34 : +6CI>H 	 6C9 	 XG6G9  S DL >< !H I=: (G:B>JB ;DG JGG:C8N
*>H@T -30, * -% (, ,"( * "-,-+("1  
	
3
4 >C< 2	 6C9 *		 C<A: 
 S$6G<: +86A: DC9>I>DC6A DK6G>6C8: %6IG>M





Working Paper Series No 913
June 2008
34 C<A: *		 6C9 #	 #GDC:G  S%JAI>K6G>6I: +>BJAI6C:DJH * T "-,-
+$20(" '$-07  

	
34 HIG:AA6 	 6C9 	  6G9DJK:A>H  S,=: ,:GB +IGJ8IJG: 6H 6 (G:9>8IDG D;
*:6A 8DCDB>8 8I>K>INT -30, * -% (, ,"$ 
 	
34 HIG:AA6 	 6C9 	+	 %>H=@>C  S,=: (G:9>8I>K: (DL:G D; I=: ,:GB+ I G J 8 
IJG: D; !CI:G:HI *6I:H >C JGDE: 6C9 I=: -C>I:9 +I6I:H !BEA>86I>DCH ;DG I=:
JGDE:6C :CIG6A 6C@T 30-.$ , "-,-+(" $4($5  	
34 XG6G9 	 6C9 	 /J 
 S DL !BEDGI6CI !H !CI:GI:BEDG6A *>H@ ;DG HH:I






34 G::C: /	  	 
 "-,-+$20(" , *71(1 (G:CI>8: 6AA !C8	
34 JD  	 6C9 *		 /=>I:A6L 
 S-C8DK:G>C< I=: *>H@*:IJGC *:A6I>DC> CI = :
+ID8@ %6G@:IT -30, * -% (, ,"$  	
34  6G9DJK:A>H 		 	 %6AA>6GDEJADH 6C9 *	 (G>:HIA:N 
 S%- 6C9 JGD




4 $D 	 6C9 "	 /6C< 
 S,G69>C< .DAJB: !BEA>86I>DCH D; 6C !CI:GI:BEDG6A




4 %:GIDC *		  SC !CI:GI:BEDG6A 6E>I6A HH:I (G>8>C< %D9:AT "-,-
+$20("   	
3

4 %:GIDC *		  S'C HI>B6I>C< I=: ME:8I *:IJGC DC I=: %6G@:I C
MEADG6IDGN !CK:HI><6I>DCT -30, * -% (, ,"( * "-,-+("1  
	
3
4 %DH@DL>IO ,	 6C9 %	 G>C7A6II  SD !C9JHIG>:H MEA6>C %DB:CIJBT




4 +8GJ<<H "	  S*:HDAK>C< I=: (JOOA>C< !CI:GI:BEDG6A *:A6I>DC 7:IL::C I=:
%6G@:I *>H@ (G:B>JB 6C9 DC9>I>DC6A %6G@:I .6G>6C8:  ,LD 68IDG E
EGD68=T -30, * -% (, ,"$ 
 	32
ECB
Working Paper Series No 913
June 2008
,67A:  3++ 07 12 2(12("1 %-0 $30-  0$   ,# "-3,207 0$230,1
(6C:A  +JBB6GN HI6I>HI>8H
0 0 0 0
 0	 0
 0 ."
$ , 	 	
 	 	 	 	 	 	

$ ,  ,,3 * 	 	 	 
	 	





 	 	 	 	


















( 6 C : A  G D H H  8 D G G : A 6 I > D C H





0 	 	 
0
 	 	 	 
0	 	 	
 	 	 
0
 	 	
 	 	 	 
0 	 	 	 	 	 	 






JGD 6G:6 6C9 8DJCIGN :FJ>IN B6G@:I :M8:HH G:IJGCH 6G: 8DBEJI:9 JH>C< I=: K6AJ:L:><=I:9 ,=DB
HDC >C6C8>6A 6I6HIG:6B 2-2 * + 0)$2 >C9>8:H ;DG G6C8: * :GB6CN  !I6AN !, +E6>C
+( I=: &:I=:GA6C9H &$ 6C9 I=: :JGD 6G:6 :JGD 9:CDB>C6I:9 >C - JCI>A :8:B7:G 
6C9 >C :JGD I=:G:6;I:G	 AA G:IJGCH 6G: 8DCI>CJDJHAN 8DBEDJC9:9 :HEG:HH:9 >C E:G8:CI E:G L::@
:M8:EI %:6C 6CCJ6A 6C9 >C :M8:HH D; I=: G>H@ ;G:: G6I:	 ,=: G>H@ ;G:: G6I: >H I=: BDCI= JGD9:
EDH>I G6I: 9:CDB>C6I:9 >C - JCI>A :8:B7:G  6C9 >C :JGD I=:G:6;I:G	 ." >H I=: PGHI EG>C8>E6A
8DBEDC:CI D; I=: PK: H:G>:H D; :M8:HH G:IJGCH D; I=: I:CN:6G 7DC9 >C9>8:H ;GDB ,=DBHDC >C6C8>6A
6I6HIG:6B >C :68= 8DJCIGN >C :M8:HH D; I=: G>H@ ;G:: G6I:	 ,=: H6BEA: 8DK:GH I=: E:G>D9 EG>A
 I=GDJ<= :8:B7:G 
 ;DG 6 IDI6A D;  D7H:GK6I>DCH	33
ECB
Working Paper Series No 913
June 2008
,67A: 
 3++ 07 12 2(12("1 %-0 $30-  0$  (,#31207 0$230,1
(6C:A  +JBB6GN HI6I>HI>8H
,#3120( *1 -,1 --#1 -,1 4"1 (, ,"( *1 $ *2'  0$ 
 1("  2$0( *1
$ , 	 	 	 	 	 	
$ ,  ,,3 * 	
 	
 	
 	 	 	
$#( , 	 	
 	 	
 	 	
















 6 	 	 	 	 	 	
)  . 	 	 	 	
 	 	
( 6 C : A  D G G : A 6 I > D C H
,#3120( *1 -,1 --#1 -,1 4"1 (, ,"( *1 $ *2'" 0$ 
 1("  2$0( *1
,#3120( *1 
-,1 --#1 	 
-,1 4"1 	 	
 
(, ,"( *1 	
 	 	 
$ *2'" 0$ 	 	 	 	 

 1("  2$0( *1 	 	 	 	 	 
!C9JHIGN :M8:HH G:IJGCH 6G: 8DBEJI:9 JH>C< I=: K6AJ:L:><=I:9 ,=DBHDC >C6C8>6A 6I6HIG:6B
2-2 * + 0)$2 >C9>8:H ;DG H>M >C9JHIG>:H 6H>8 %6I:G>6AH !C9JHIG>6AH DCHJB:G <DD9H  D C H D D 9 H  
DCHJB:G H:GK>8:H DCH +K8H >C6C8>6AH 6C9  :6AI=86G: 9:CDB>C6I:9 >C - JCI>A :8:B7:G
 6C9 >C :JGD I=:G:6;I:G	 AA G:IJGCH 6G: 8DCI>CJDJHAN 8DBEDJC9:9 :MEG:HH:9 >C E:G8:CI E:G L::@
6C9 >C :M8:HH D; I=: G>H@ ;G:: G6I:	 ,=: G>H@ ;G:: G6I: >H I=: BDCI= JGD9:EDH>I G6I: 9:CDB>C6I:9
>C - JCI>A :8:B7:G  6C9 >C :JGD I=:G:6;I:G	 ,=: H6BEA: 8DK:GH I=: E:G>D9 EG>A 
I=GDJ<= :8:B7:G 
 ;DG 6 IDI6A D;  D7H:GK6I>DCH	 %@ 6E >H I=: H=6G: D; I=: :JGD 6G:6
>C9:M B6G@:I 86E>I6A>O6I>DC 9J: ID 6 E6GI>8JA6G >C9JHIGN	 !I >H 86A8JA6I:9 6H 6K:G6<: DK:G I=: :CI>G:
H6BEA: E:G>D9 CDI>8: I=6I %@ 6E 9D:H CDI HJB JE ID DC: 7:86JH: CDI 6AA I=: H:8IDGH 6G: >C8AJ9:9
>C I=: 6C6ANH>H	34
ECB
Working Paper Series No 913
June 2008
,67A:    ,#  12$.  $12(+ 2(-,
(6C:A  %6G@:I 6C9 >CI:GI:BEDG6A EG>8:H D; G>H@
(% !(% (% L>I= !(% L>I=














(6C:A  +JBB6GN HI6I>HI>8H 6C9 9>6<CDHI>8H ;DG I=: G:H>9J6AH (%
30- 0 ,"$ $0+ ,7 2 *7 '$ $2'$0* ,#1 . (,
















 	 	 	 	
 	 	

)$5,$11 	 	 	 	 	 	

302-1(1 	
 	 	 	 	 	

$0  0/3$ 	 	 	 	 	 	
-&*()$*('--# %3,"2(-, 	
(6C:A  +JBB6GN HI6I>HI>8H 6C9 9>6<CDHI>8H ;DG I=: G:H>9J6AH !(%
30- 0 ,"$ $0+ ,7 2 *7 '$ $2'$0* ,#1 . (,














 	 	 	 	
 	 	
)$5,$11 	 	 	
 	 	 	
302-1(1 	 	 	
 	 	 	

$0  0/3$ 	 	 	 	 	 	
-&*()$*('--# %3,"2(-, 	

(6C:A  G:EDGIH :HI>B6I:H D; I=: B6G@:I EG>8: D; G>H@  I=: >CI:GI:BEDG6A EG>8: D; G>H@ 
6C9 I=: G:H>9J6A LDGA9 ;68IDG EG>8:H D; G>H@ 	 HI>B6I:H 6G: 76H:9 DC L::@AN 8DCI>CJDJHAN
8DBEDJC9:9 :FJ>IN G:IJGCH ;GDB EG>A  I=GDJ<= :8:B7:G 
  D7H:GK6I>DCH	 )%$
HI6C96G9 :GGDGH 6G: G:EDGI:9 >C E6G:CI=:H:H	 HI:G>H@H >C9>86I: HI6I>HI>86A H><C>P86C8: D; 6I A:6HI 
E:G8:CI 8DCP9:C8: A:K:A	 !C (6C:AH  6C9  L: G:EDGI 9>6<CDHI>8 I:HI HI6I>HI>8H ;DG I=: G:H>9J6AH 6C9
B:6HJG:H D; PI ;DG I=: (% 6C9 I=: !(% 6H >C :FJ6I>DCH  6C9  G:HE:8I>K:AN	 (K6AJ:H
;DG I=: )HI6I I=: $?JC<DM I:HI HI6I>HI>8 D; DG9:G PK: 6C9 ;DG I=: :G 6  " 6 G F J :C D G B 6 A > I NI : H I
HI6I>HI>8 6G: 6AHD G:EDGI:9	 ,=: HI6I>HI>8H 6G: 8DBEJI:9 DC HI6C96G9>H:9 G:H>9J6AH	35
ECB
Working Paper Series No 913
June 2008
,67A:   5(2'  *+ , 8*2$0 12$.  $12(+ 2(-,
























































(6C:A  +JBB6GN HI6I>HI>8H 6C9 9>6<CDHI>8H ;DG I=: G:H>9J6AH !(%
30- 0 ,"$ $0+ ,7 2 *7 '$ $2'$0* ,#1 . (,















 	 	 	 	
 	 	




 	 	 	 	

$0  0/3$ 	 	 	 	 	 	
-&*()$*('--# %3,"2(-, 	
(6C:A  G:EDGIH :HI>B6I:H D; I=: I>B: K6GN>C< B6G@:I 6C9 >CI:GI:BEDG6A EG>8:H D; G>H@  
G:HE:8I>K:AN JH>C< 6 #6AB6C PAI:G 6EEGD68= 688DG9>C< ID :FJ6I>DC 
 >C 6EE:C9>M 	 HI>B6I:H
6G: 76H:9 DC L::@AN 8DCI>CJDJHAN 8DBEDJC9:9 :FJ>IN G:IJGCH ;GDB EG>A  I=GDJ<= :8:B7:G

  D7H:GK6I>DCH	 )%$ HI6C96G9 :GGDGH 6G: G:EDGI:9 >C E6G:CI=:H:H	 HI:G>H@H >C9>86I:
HI6I>HI>86A H><C>P86C8: D; 6I A:6HI  E:G8:CI 8DCP9:C8: A:K:A	 !C (6C:A  L: G:EDGI 9>6<CDHI>8 I:HI
HI6I>HI>8H ;DG I=: G:H>9J6AH 6C9 B:6HJG:H D; PI ;DG I=: !(% 6H >C :FJ6I>DC  L=:G: 8D:U8>:CI
6G: BD9:AA:9 L>I= 6 #6AB6C >AI:G	 (K6AJ:H ;DG I=: )HI6I I=: $?JC<DM I:HI HI6I>HI>8 D; DG9:G
PK: 6C9 ;DG I=: :G6"6GFJ: CDGB6A>IN I:HI HI6I>HI>8 6G: 6AHD G:EDGI:9	 ,=: HI6I>HI>8H 6G: 8DBEJI:9
DC HI6C96G9>H:9 G:H>9J6AH	36
ECB
Working Paper Series No 913
June 2008
,67A:    ,#  12$.  $12(+ 2(-, -3,207 .0("$1 -% 0(1)
( 6 C : A + I 6 I > 8  ( %
0 ,"$ $0+ ,7 2 *7 '$ $2'$0* ,#1 . (,






   	 	
 	 	 	
	 	 	 	 	
( 6 C : A ! C I : G I : B E D G 6 A  ( %




   	 	 	 	 	
	 	 	 	 	
(6C:A  +JBB6GN HI6I>HI>8H 6C9 9>6<CDHI>8H ;DG I=: G:H>9J6AH !(%
0 ,"$ $0+ ,7 2 *7 '$ $2'$0* ,#1 . (,











2, $00-0 0$1(#3 *1 
	 	
 	 	 	

(',.&+ ,/,























,=: I67A: G:EDGIH :HI>B6I:H D; I=: 8DJCIGN EG>8: D; G>H@   6 H> C: F J 6 I > D C  L = : G :
 >H 6 9JBBN K6G>67A: L=>8= I6@:H DC K6AJ: O:GD JCI>A :8:B7:G  6C9 DC: I=:G:6;I:G	 (6C:A
 G:EDGIH :HI>B6I:H 76H:9 DC I=: HI6I>8 (% 6H >C :FJ6I>DC  L=>A: (6C:AH = D L H: H I > B 6 I : H
L>I= 6C >CI:GI:BEDG6A (% 6H >C :FJ6I>DC 	 HI>B6I:H 6G: 76H:9 DC L::@AN 8DCI>CJDJHAN
8DBEDJC9:9 :FJ>IN G:IJGCH ;GDB EG>A  I=GDJ<= :8:B7:G 
  D7H:GK6I>DCH	 )%$
HI6C96G9 :GGDGH 6G: G:EDGI:9 >C E6G:CI=:H:H	 HI:G>H@H >C9>86I: HI6I>HI>86A H><C>P86C8: D; 6I A:6HI 
E:G8:CI 8DCP9:C8: A:K:A	 (6C:A  G:EDGIH I=: HI6C96G9 :GGDGH D; G:H>9J6AH ;DG :68= >C9JHIGN	37
ECB
Working Paper Series No 913
June 2008
,67A:   12$.  $12(+ 2(-, -3,207  ,# (,#31207 .0("$1 -% 0(1)
0 ,"$ $0+ ,7 2 *7 '$ $2'$0* ,#1 . (,
-3,207  	

 	 	 	
 	
	 	 	 	 	
   	 	
 	 	 	























2, $00-0 0$1 
	 
	 	 	 
	















 	 	 	 	


2, $00-0 0$1 
	 	
 	 	 	
-,1 4"1  	 	 	 	 	
	
 	 	 	 	





	 	 	 	
 	









	 	 	 	 	
   	 	 	 	 	
	 	 	 	 	










 	 	 	
   	



























,=>H I67A: G:EDGIH :HI>B6I:H D; I=: 8DJCIGN 6C9 H:8IDGHE:8>P8 EG>8:H D; G>H@     
6C9      G:HE:8I>K:AN 6H >C :FJ6I>DC  L=:G:  >H 6 9JBBN K6G>67A: L=>8=
I6@:H DC K6AJ: O:GD JCI>A :8:B7:G  6C9 DC: I=:G:6;I:G	 HI>B6I:H 6G: 76H:9 DC L::@AN
8DCI>CJDJHAN 8DBEDJC9:9 G:IJGCH ;GDB EG>A  I=GDJ<= :8:B7:G 
  D7H:GK6I>DCH	
)%$ HI6C96G9 :GGDGH 6G: G:EDGI:9 >C E6G:CI=:H:H	 HI:G>H@H >C9>86I: HI6I>HI>86A H><C>P86C8: D; 6I
A:6HI  E:G8:CI 8DCP9:C8: A:K:A	 -&()$ >C9>86I:H I=: K6AJ: D; I=: $D<A>@:A>=DD9 ;JC8I>DC 6C9 2,
$00-0 0$1 >C9>86I:H I=: 12 ,# 0# $00-0 -% 0$1(#3 *1	38
ECB
Working Paper Series No 913
June 2008
(&30$  (+$ 1$0($1 -% .0("$1 -% 0(1)
><JG:  H=DLH I=: I>B: H:G>:H D; I=: B6G@:I EG>8: D; G>H@ HDA>9 A>C: 6 C 9I = :
>CI:GI:BEDG6A EG>8: D; G>H@ 96H=:9 A>C:  :HI>B6I:9 JH>C< 6 #6AB6C PAI:G 6H >AAJHIG6I:9
>C EE:C9>M 	 HI>B6I:H G:;:G ID I=: BD9:A 6H >C :FJ6I>DC  6C9 6G: 76H:9 DC L::@AN




Working Paper Series No 913
June 2008
(&30$  $"-+.-1(2(-, -% $12(+ 2$# "-3,207 $/3(27 .0$+(3+
><JG: 
 EADIH :FJ>IN EG:B>6 :HI>B6I:9 L>I= I=: !(% ;DG C6I>DC6A :FJ>IN B6G@:IH 6C9
I=: :JGD 6G:6	 %6G@:I EG>8: D; G>H@  6C9 >CI:GI:BEDG6A EG>8: D; G>H@ K 6 G N
DK:G I>B: 688DG9>C< ID 6 #6AB6C PAI:G 6H >AJHIG6I:9 >C EE:C9>M 	 ,=: P<JG: H=DLH
I=: 9:8DBEDH>I>DC D; I=: IDI6A EG:B>JB 7DA9 A>C: >CID I=: B6G@:I EG:B>JB HDA>9 A>C:
6C9 I=: >CI:GI:BEDG6A EG:B>JB 96H=:9 A>C: B:6HJG:9 7N 
	   6C9

	   G:HE:8I>K:AN 6H >C :FJ6I>DC 	 HI>B6I:H 6G: 76H:9 DC L::@AN








Working Paper Series No 913
June 2008
(&30$ 	 $"-+.-1(2(-, -% $12(+ 2$# (,#31207 $/3(27 .0$+(3+
><JG:  EADIH :FJ>IN EG:B>6 :HI>B6I:9 L>I= I=: !(% ;DG I=: G:C8= >C6C8>6AH 6C9
 :6AI=86G: H:8IDGH	 ,=: B6G@:I EG>8: D; G>H@  6C9 I=: >CI:GI:BEDG6A EG>8: D; G>H@
 K6GN DK:G I>B: 688DG9>C< ID 6 #6AB6C PAI:G 6H >AAJHIG6I:9 >C EE:C9>M 	 ,=:P < J G :
H=DLH I=: 9:8DBEDH>I>DC D; I=: IDI6A EG:B>JB 7DA9 A>C: >CID I=: B6G@:I EG:B>JB HDA>9
A>C:I=: >CI:GI:BEDG6A EG:B>JB 96H=:9 A>C: 6C9 I=: 8DJCIGN EG:B>JB 9DII:9 A>C: B:6
HJG:9 7N 
	   
	   6C9 
	  
G:HE:8I>K:AN6H >C :FJ6I>DC 	 HI>B6I:H 6G: 76H:9 DC L::@AN 8DCI>CJDJHAN 8DBEDJC9:9
:FJ>IN G:IJGCH ;GDB EG>A  I=GDJ<= :8:B7:G 
  D7H:GK6I>DCH	42
ECB
Working Paper Series No 913
June 2008
European Central Bank Working Paper Series
For a complete list of Working Papers published by the ECB, please visit the ECB’s website 
(http://www.ecb.europa.eu).
877  “What are the effects of fiscal policy shocks? A VAR-based comparative analysis” by D. Caldara and C. Kamps, 
March 2008.
878  “Nominal and real interest rates during an optimal disinflation in New Keynesian models”  by M. Hagedorn, 
March 2008.
879  “Government risk premiums in the bond market: EMU and Canada” by L. Schuknecht, J. von Hagen and 
G. Wolswijk, March 2008.
880  “On policy interactions among nations: when do cooperation and commitment matter?” by H. Kempf and 
L. von Thadden, March 2008.
881  “Imperfect predictability and mutual fund dynamics: how managers use predictors in changing systematic risk” 
by G. Amisano and R. Savona, March 2008.
882  “Forecasting world trade: direct versus “bottom-up” approaches” by M. Burgert and S. Dées, March 2008.
883  “Assessing the benefits of international portfolio diversification in bonds and stocks” by R. A. De Santis and 
L. Sarno, March 2008.
884  “A quantitative perspective on optimal monetary policy cooperation between the US and the euro area” 
by S. Adjemian, M. Darracq Pariès and F. Smets, March 2008.
885  “Impact of bank competition on the interest rate pass-through in the euro area” by M. van Leuvensteijn, 
C. Kok Sørensen, J. A. Bikker and A. A. R. J. M. van Rixtel, March 2008.
886  “International evidence on sticky consumption growth” by C. D. Carroll, J. Slacalek and M. Sommer, 
March 2008.
887  “Labor supply after transition: evidence from the Czech Republic” by A. Bičáková, J. Slacalek and M. Slavík, 
March 2008.
888  “House prices, money, credit and the macroeconomy” by C. Goodhart and B. Hofmann, April 2008.
889  “Credit and the natural rate of interest” by F. De Fiore and O. Tristani, April 2008.
890  “Globalisation, domestic inflation and global output gaps: evidence from the euro area” by A. Calza, April 2008.
891  “House prices and the stance of monetary policy” by M. Jarociński and F. Smets, April 2008.
892  “Identification of New Keynesian Phillips Curves from a global perspective” by S. Dées, M. H. Pesaran, 
L. V. Smith and R. P. Smith, April 2008.
893  “Sticky wages: evidence from quarterly microeconomic data” by T. Heckel, H. Le Bihan and M. Montornès, 
May 2008.
894  “The role of country-specific trade and survey data in forecasting euro area manufacturing production: 
perspective from large panel factor models” by M. Darracq Pariès and L. Maurin, May 2008.
895  “On the empirical evidence of the intertemporal current account model for the euro area countries” 
by M. Ca’Zorzi and M. Rubaszek, May 2008.43
ECB
Working Paper Series No 913
June 2008
896  “The Maastricht convergence criteria and optimal monetary policy for the EMU accession countries” 
by A. Lipińska, May 2008.
897  “DSGE-modelling when agents are imperfectly informed” by P. De Grauwe, May 2008.
898  “Central bank communication and monetary policy: a survey of theory and evidence” by A. S. Blinder, 
M. Ehrmann, M. Fratzscher, J. De Haan and D.-J. Jansen, May 2008.
899  “Robust monetary rules under unstructured and structured model uncertainty” by P. Levine and J. Pearlman, 
May 2008.
900  “Forecasting inflation and tracking monetary policy in the euro area: does national information help?” 
by R. Cristadoro, F. Venditti and G. Saporito, May 2008.
901  “The usefulness of infra-annual government cash budgetary data for fiscal forecasting in the euro area” 
by L. Onorante, D. J. Pedregal, J. J. Pérez and S. Signorini, May 2008.
902  “Fiscal consolidation in the euro area: long-run benefits and short-run costs” by G. Coenen, M. Mohr and 
R. Straub, May 2008.
903  “A robust criterion for determining the number of static factors in approximate factor models” by L. Alessi, 
M. Barigozzi and M. Capasso, May 2008.
904  “Does money matter in the IS curve? The case of the UK” by B. E. Jones and L. Stracca, June 2008.
905  “A persistence-weighted measure of core inflation in the euro area” by L. Bilke and L. Stracca, June 2008.
906  “The impact of the euro on equity markets: a country and sector decomposition” by L. Cappiello, A. Kadareja 
and S. Manganelli, June 2008.
907  “Globalisation and the euro area: simulation based analysis using the New Area Wide Model” by P. Jacquinot and 
R. Straub, June 2008.
908  “3-step analysis of public finances sustainability: the case of the European Union” by A. Afonso and C. Rault, 
June 2008.
909  “Repo markets, counterparty risk and the 2007/2008 liquidity crisis” by C. Ewerhart and J. Tapking, June 2008.
910  “How has CDO market pricing changed during the turmoil? Evidence from CDS index tranches” 
by M. Scheicher, June 2008.
911  “Global liquidity glut or global savings glut? A structural VAR approach” by T. Bracke and M. Fidora, June 2008.
912  “Labour cost and employment across euro area countries and sectors” by B. Pierluigi and M. Roma, June 2008.
913  “Country and industry equity risk premia in the euro area: an intertemporal approach” by L. Cappiello, 
M. Lo Duca and A. Maddaloni, June 2008.